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ADVANCEMENTS IN LIQUID METAL TECHNOLOGY 

LITHIUM— Operated a columbium loop with pumped lithium at 226Q°F, in a vacuum of 10'6 torr. Determined corrosion and mass 
transfer; measured creep in containment alloys; built pump, purification and handling equipment. 

CESIUM AND RUBIDIUM— Operated a columbium loop with pumped rubidium at1850"F; determined liquid density to1300"F, 
vapor pressure to 18Q0“F, specific heat to 1400°F, and latent heat of vaporization to 1800"F. Operated cesium loop for 
2000 hours unattended; determined corrosiveness of cesium and rubidium on a wide range of containment alloys at 
200CTF. 

NaK— Designed the SNAP-8 heat exchanger for operation at 1300”F. Determined corrosiveness of NaK in columbium-stainless 
steel bi-metallic capsules at 700“ F for 1000 hours. 

MERCURY— Designed zero gravity boiler and radiator for SNAP-8; operated boiling Hg condensing loop to determine flow 
stability and heat transfer; determined solubility of containment alloys in Hg up to 1150°F; determined compatibility 
of alloys in Hg at temperatures up to 125Q°F over a 10,000-hour period. 

■ For further information on AGN’s progress in liquid metal technology, write for AGN Active Files #3 and #6. 

AGN 

AEROJET-GENERAL NUCLEONICS/San Ramon, California 





Because of its ability to fill misaligned or oversized holes, the all-purpose, 
Blind Bolt fastening system has become an essential part of a method 
developed at Hill A.F. Base at Ogden, Utah, to repair wings of RF10IC 
fighter aircraft at depot level maintenance. 

Since this unique repair method replaces only the tapered panels rather 
than entire wing structural assemblies, an estimated $2,815,921.00 was 
saved during first year of a continuing program. With similar conditions, 
this method is applicable to other type aircraft, missile and space vehicle 
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At first, engineering analysis indicated that major repair of the damaged 
wing panels was not feasible. Because of the problem of aligning the hole 
patterns and varying tolerances between the original wing structure and 
the new factory panel, and yet retain the wing's original "set," the wing 
seemed unsalvagable. Complete replacement of the wing seemed necessary 
to fly the grounded aircraft again. 

Fortunately, a repair method was developed by Hill engineers and shop 
technicians to transfer the exact hole locations of a damaged wing panel, 
by means of a drill blanket and potted drill bushing technique, to a new 

undrillcd skin panel. The latter then was drilled and, with matching hole 
patterns, solidly fastened with Blind Bolts to the wing structure. When 
resighted, the reworked wing showed no evidence of distortion. Thus, 
the repair was accomplished for the price of a skin panel rather than that 
of an entire wing structure. 

For repair or modification, usage of Blind Bolts and Blind Nuts minimize 
structural disassembly; for production, they are useful for tight 
structural areas, close-out panels and tubular members. For 



Look into 



UNIQUE 

SYSTEMS 

CAPABILITIES 


See our display at WESCON— Booths 301 and 302. 


FOR EXAMPLE: FUZING SYSTEMS 

Reeves has many years of experience in the design, development, 
and quality production of highly sophisticated fuzing devices. 
Impact, pulse doppler radar, F.M. radio, and electrostatic fuzes 
have been developed and produced for a number of advanced 
weapons systems, including Davy Crockett. 

Supplementing these, Reeves has also developed a line of check- 
out equipment employing FM/FM telemetry and electronic com- 
mutation for in-flight check-out of complete fuzing systems. 
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AEROSPACE CALENDAR 


Aug. 12-14 — 1 Guidance and Control Confer- 
ence, American Institute of Aeronautics 
and Astronautics, Massachusetts Institute 
of Technology. Cambridge, Mass. 

Aug. 12-16— Conference on Artificial Satel- 
lites. Virginia Polytechnic Institute. 
Blackburg, Va.. in cooperation With the 
National Science Foundation and NASA. 

Aug. 14-16— Fifth Biennial Gas Dynamics 
Symposium. Northwestern University/ 
American Institute of Aeronautics aud 
Astronautics, Evanston, 111. 

Aug. 18-23— Annual Meeting. Flying Physi- 
cians Assn., Aurora (Chicago),' 111. ‘ 

Aug. 19-21 — Astrodynamics Conference, 
American Institute of Aeronautics and 
Astronautics. Yale University, New Haven. 

Aug. 19-21—1963 Cryogenic Engineering 
Conference, Boulder, Colo. Sponsors: 
University of Colorado: NBS Cryogenic 
Engineering Laboratory. 

Aug. 20-23-1963 Western Electronic Show 
and Convention (WESCON). Cow Pal- 
ace, San Francisco. Calif, 

Aug. 21-23— National Conference on Shell 
(Space Structures) Theory and Analysis, 
Research and Development Div., Lock- 
heed Missiles & Space Co.. Palo Alto. 
Calif. (Attendance by invitation.) 

Aug. 26-28— Simulation for Aerospace Flight 
Conference, American Institute of Aero- 
nautics and Astronautics, Deshler-Hilton 
Hotel, Columbus. Ohio. 

Aug. 26-28— Conference on Physics of Entry 



look to TRANSCO for Microwave 



■ New concept allows switching without any contacting parts ■ 
Life in excess of 1,000,000 operations ■ Available SP2T, SP3T and 
SP4T configurations and can be adapted for SP6T operation ■ 
Switches under power ■ Qualified to MIL-E-5272. 
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SWITCHES 




signed by ITT, you could reach any other station of the system — anywhere— in a matter of seconds. / A pre-empt 
digit can give you right-of-way over others. Automatic alternate routing can insure survivability. Emergency bat- 
teries can supply the network's low-power requirements. / This kind of capability is made possible by ITT's experi- 
ence in message and circuit switching. For 40 years ITT has been a leader in switching— from step-by-step and 
crossbar systems to reed relay and solid-state systems. / ITT's operating experience and numerous overseas man- 
ufacturing and support facilities were contributing factors in ITT's selection as prime contractor on ACE HIGH, 
ETA, EUR-MED, and PACSCAT tropo systems. For such projects, ITT delivers entire systems including the trans- 
mission links (tropo and line-of-sight microwave, cable, radio) and the terminal equipment (toll switchboards, 
cordless boards, PABX’s and subsets). / An automatic data exchange system, the ITT 7300 ADX ,* links our State 
Department with key embassies and posts overseas./Today throughout the free world, communication requirements 
are served by millions of lines of fully automatic switching and signaling— both local and long-haul— provided by 
ITT, the world's largest international supplier of electronics and telecommunications equipment. / International 
Telephone and Telegraph Corporation. World Headquarters: 320 Park Avenue, New York 22, New York. 

•trademark or ITT 



ITT 


AEROSPACE CALENDAR 


(Continued from page 5) 
into Planetary Atmospheres, American 
Institute of Aeronautics and Astronautics. 
Massachusetts Institute of Technology. 
Cambridge. Mass. 

Sept. 8-11— International Symposium on 

S h-Temperature Technology, Asilomar, 
if. Sponsor: Stanford Research Insti- 

Sept. 8-11— Annual Meeting. Air Industries 
Assn, of Canada, Manoir Richelieu, Mur- 
ray Bay, Quebec. 

Sept. 9-il— Seventh National Convention 
on Military Electronics. Institute of 
Electrical and Electronics Engineers, 
Shoreham Hotel. Washington, D, C. 
Sept. 9-12 — 1 Stli Annual Instrument-Auto- 
mation Conference & Exhibit, Instrument 
Society of America. McCormick Place, 
Chicago. 111. 

Sept. 10-12— National Symposium on Space 
Rendezvous. Rescue and Recovery'. Ed- 
wards AFB, Calif. Sponsors: American 
Astronautical Society; Air Force Flight 
Test Center. 

Sept. 10-12— New York University's Third 
Annual Air Transport Conference. Wash- 
ington Square Center. New York. N. Y. 
Sept. 11-15— 17th Annual National Con- 
vention &■ Aerospace Panorama. Air Force 
Assn.. Sheraton-Park and Shoreham Ho- 
tels. Washington. D. C. 

Sept. 16-18— International Aviation Re- 
search and Development Symposium, At- 
lantic City. N. |. Sponsor: FAA. 

Sept. 18-19—196! Airsvork Operations and 
Maintenance Symposium. Millville, N. ). 
Sept. 19-20— Third Annual Conference on 
Environmental Effects on Aircraft Sys- 
tems. U.S. Naval Air Turbine Test Sta- 
tion, Trenton. N. J. 

Sept. 20-21— 1 1th Annual Conference on 
Communications (Microelectronics). In- 
stitute of Electrical and Electronics En- 
gineers. Hotel Roosevelt. Cedar Rapids, 

Sept. 20-29— Ninth Annual Houston Inter- 
national Trade &• Travel Fair. Sam Hous- 
ton Coliseum. Houston. Tex. 

Sept. 23-25— Symposium on Aeroclastic and 
Dynamic Modeling Technology. Billmore- 
Hilton Hotel, Dayton. Ohio. Sponsors: 
Air Force Systems Command’s Aeronauti- 
cal Systems Div.; Aerospace Industries 

Sept. 23-27— National Aeronautic and Space 
Engineering and Manufacturing Meeting 
and Display. Society of Automotive Engi- 
neers. Ambassador Hotel. Los Angeles. 
Sept. 23-27 — International Telemetering 
Conference. Savoy Place. London, Eng- 
land. Sponsors: Institution of Electrical 
Engineers (London); American Institute 
of Aeronautics and Astronautics; Institute 
of Electrical and Electronics Engineers; 
Instrument Society of America. 

Sept. 2-1-26— 16th Annual Convention and 
Aircraft Show, National Business Aircraft 
Assn., Shamrock-1 lilton Hotel, Houston. 
Sept. 25-26— Second Annual Symposium on 
the Physics of Failure in Electronics, Chi- 
cago, 111. Sponsors: Rome Air Develop- 
ment Center; Armour Research Founda- 

Scpt. 26-Oct. 1— 14th Congress. Interna- 

(Continued on page 9) 



Corporation 




broadest line 
of Mili tary 
silicon power 
transistors 
in the industry 

USN2N389 USA2N1480 
USN2N424 USA2N1481 
USN2N1016B USA2N1482 
USN2N1016C USA2N1483 
USN2N1016D USA2N1484 
USN2N1047A USA2N1485 
USN2N1048A USA2N1486 
USN2N1049A USA2N1487 
USN2N1050A USA2N1488 
USA2N1479 USA2N1489 

USA2N1490 


(^) SILICON TRANSISTOR CORPORATION 


SILICON TRANSISTOR CORPORATION, CARLE PLACE, LONG ISLAND, N. Y. (516) PIONEER 2-4100 
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ENTE FIERA Dl GENOVA 


is organizing in 


ITALY 


on its newly-erected fair grounds 
and at the modern city airport 


AN INTERNATIONAL AIR SHOW 


Genoa 

5-20 October, 

1963 

Ai rcraf t — Missi les 

Flight Propulsion 

Equipment 

Airport Installations 

fixed and mobile 

Space Technology 

Aeronautical Operations 

FOR INFORMATION PLEASE CONTACT: 

ENTE FIERA Dl GENOVA 

VIALE BRIGATE PARTIGIANE 



GENOA, ITALY 


TEL. 595.651 


AEROSPACE CALENDAR 

(Continued from page 7) 

Sept. 27-28— Society of Experimental Test 
Pilots Seventh Annual Report to the 
Aerospace Profession and Awards Ban- 
quet. Beverly Hilton Hotel, Beverly Hills. 

Sept. 30-Oct. 1— Manned Interplanetary Ex- 
ploration Meeting, American Institute of 
Aeronautics and Astronautics, Cabana 
Motor Hotel. Palo Alto, Calif. 

Sept. 30-Oct. 2— Canadian Electronics ■ 
fcrcncc. Institute of Electrical and Elec- 
tronics Engineers, Exhibition Park, To- 
ronto. Canada. 

Oct. 1-3— Eighth National Symposium on 
Space Electronics, Institute of Electrical 
and Electronics Engineers. Fontainbleu 
Hotel. Miami Beach, Fla. 

Oct. 1-3-National Aerospace Nuclear Safety 
Topical Meeting. American Nuclear So- 
ciety, Albuquerque. N. M. Co-sponsors: 
Los Alamos Scientific Laboratory'; AEC 
Albuquerque Operations Office; AF Spe- 
cial Weapons Center; AF Directorate of 
Nuclear Safety; Sandia Corp.; Univers 
of New Mexico. 

Oct. 2-4— National Assn, of Air Traffic Spe- 
cialists. Sheraton-Oklahoma Hotel. C”- 
homa City, Okla. 

Oct. 7-9-Ninth National Communical 
Symposium, Institute of Electrical 

Oct. 7-11-lntcrnational Air Transport Assn. 
19th Annual General Meeting. Rome, 
Italy. 

Oct. 8-10— 10th Annual Air Force Sci 
and Engineering Symposium, Air F 
Academy, Colo. Sponsors: Office of l 


cal/Electronics Conference, A 
Electrical Society, Pan Pacific 
ium, Los Angeles, Calif. 

Oct. 12-21-1963 General Confer 
cration Aeronautiquc Intematio 
ico City. 

Oct. 13-17— 16th A 


male. Mcx- 


ral Meeting and Con- 
Operators Council, 
Roosevelt Hotel, New Orleans, La. 

Oct. 14-16— Eighth Annual Exposition and 
Symposium, Air Traffic Control A 
S taller Hilton Hotel, Dallas, Tex. 

Oct. 15-18— Eighth Symposium on Ball 
Missile and Space Technology, b 
Training Center, San Diego, Calif. Spon- 
sors: AF Space Systems Div.; AF Ballistic 
Systems Div.; Aerospace Corp. 

Oct. 16-18— Tenth National Vacuum 1 
posium, American Vacuum Society, Stat- 
ier Hilton Hotel, Boston, Mass. 

Oet. 17-18; Oct. 21-22-Ninth Anglo- 
American Conference, American Institute 
of Aeronautics and Astronautics-Canadian 
Aeronautics and Space Institute-Royal 
Aeronautical Society. Massachusetts 
stitute of Technology, Cambridge, Mass. 
(Oct. 17-18). Queen Elizabeth Hotel, 
Montreal, Canada (Oct. 21-22). 

Oct. 21-23— Tenth Annual East Coast Con- 
ference on Aerospace and Navigational 
Electronics, Institute of Electrical and 
Electronics Engineers, Emerson Hotel, 
Baltimore, Md. 

Oct. 22-24— Conference on Expandable 
Structures, National Cash Register Co.’s 
Sugar Camp, Dayton, Ohio. Spoi 
Aeronautical Systems Division's Propul- 
sion and Flight Dynamics Laborato- - 



New Speedservo . . . swift, 
sure, simple, small! 

High Speed: 'A second full scale response. Records 4 cycle 
signals without significant attentuation. • Versatile: Ac- 
commodates DC circuits with output impedance 100,000 ohms 
or less. • Sensitive: 0-1 MV DC without jitter. Many higher 
ranges. Accuracy ¥t%. • Efficient: Raymond Loewy styled 
8" x 8" case front conserves valuable panel space. Full 6" 
wide 100’ long chart. • Convenient: Dial 14 chart speeds 
from M" per hour to 6" per second. "Drop in” chart loading. 
Disconnect and pull chassis from case in seconds. Chart supply 
indicator. • Less Maintenance: Simple linear motion pen 
motor, no strings, no pulleys. Zener reference voltage. Infinite 
resolution glass hard potentiometer prevents hunting. 

In addition to "Speedservo" and the new "Labgraph” with sloped writing sur- 
face, the radically new EA "Graph" Line of rectilinear recorders includes both 
single and two-channel DC Microammeters. DC Milliammetcrs, AC or DC 

is invited. If desired. Esterline Angus will gladly adapt standard instruments to 
your needs, or develop new ones for you. Write for new "Graph" Line Brochure. 


ESTERLINE ANGUS 
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Excellence in instrumentation for over 60 years 




Designs. .. for NASA 

NASA Lewis Research Center’s Space Propulsion Facility is designed to 
simulate outerspace environment, including high vacuum, cryogenic tem- 
peratures, and solar radiation. The facility incorporates capability for 
testing full-scale nuclear and non-nuclear spacecraft, including nuclear 
power generation and electric propulsion systems. Kaiser Engineers’ 
assignment — feasibility study, design criteria, preliminary nuclear 
hazards report, detail design, construction specifications, critical path 
scheduling. Kaiser Engineers is proud to be a member of the NASA team 
developing this advanced facility. KE also numbers among its clients the 
AEC, Air Force, Army Corps of Engineers, Navy Bureau of Yards and 
Docks, and leading aerospace industry firms. 

KAISER architects/engineers and constructors 

ENGINE E ES Washington, d.c., Huntsville, Los Angolas, Now York, Pltt.bursh, Chicago 
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WHAT MAKES AN INSTRUMENTATION CABLE FAIL? 





Where can it go wrong? Ai almost 

Here are four of the most common trou- 
ble spots : 

(1) Incompatible Plasticizers 

(2) Filler Material 

(3) Component lay-factors 

(4) Shielding 

INCOMPATIBLE PLASTICIZERS A unique 
form of chemical warfare within cable 
materials has fouled more than one mis- 
sile program. Plasticizer materials have 
to be added to compounds to obtain the 
required flexibility. These additives are 
seldom compatible with each other. 
Incompatible plasticizers used in sys- 
tems in contact with each other without 
control may attack each other with dis- 
astrous effects. (As a prime example, 
additives in low temperature neoprene 
jackets are not always compatible with 
the insulating materials. ) 

Manufacturers can control plasticizer 
migration problems by selecting proper 
materials and by using suitable barriers 
between components. Many specifica- 
tions make the use of barrier material 
optional and a manufacturer whose 

Rome- A Icon ' as a result of its wide 
experience with materials, always uses 
barriers where migration could be a 
problem. 

FILLER MATERIALS When spurious signals 
arrive at your display, recording or con- 
trol panel, the fault could be in the 
improper selection of filler material. 
Compatibility between insulations and 
filler materials is of prime importance. 

In the case of some plastics or rub- 
bers. the material's "memory" can cause 
it to shrink disproportionately, creating 
undue stresses internally in the cable. 
This can cause kinking of the insulated 
conductors: electrical failures follow. 

Only experience can tell a cable man- 
ufacturer how to compensate for "mem- 
ory" and how to control compatibility 
in filler materials. Experience in areas 
such as this has given Rome-Alcoa its 
remarkable record of instrumentation 



COMPONENT LAY-FACTORS Conductor 
kinking can also be a result of mistakes 
in the twisting of component conduc- 
tors. Inconsistent tensions and improper 
sequence of lay-up can create uneven 
tensions in the assembled conductors. 

In such cases, individual conductors 
may actually push through their insula- 
tions. causing electrical failures. 

Obviously, these mistakes should be 
avoided during cabling. At this stage in 
cable construction careful, experienced 
workmanship can provide safeguards 
against possible trouble later on. Such 
careful craftsmanship sometimes costs 

ence between success and failure. 
SHIELDING Constructed of many ends of 
fine strands, shielding braids are prone 
to having broken and loose ends. These 
can break through insulations and short 
out component conductors. Improperly 
treated, they are the most common 
cause of shielding failures. 



such shieldings has taught Rome-Alcoa 


HOW TO AVOID FAILURES 


company with depth of experience and 
a record of reliability in the field. 

Ronie-Alcoa is. frankly, one of the 
few companies that qualify. We've been 
designing and constructing these cables 
since their first conception— long enough 
■' ' — l cause a cable failure, 






booklet titled " Instrumentation Cables. 
Cable Assemblies and Hook-up Wires." 
In it. we describe instrumentation cable 
constructions, production, military 
specifications and our qualifications. 
For your copy, write Rome Cable Divi- 
sion of Alcoa. Dept. 26-83, Rome. N.Y. 


ROME CABLE 




The versatile J79 turbojet — General Electric's Mach 2, 17,000-pound-thrust 
powerplant — provides a wide variety of aircraft with a remarkable capability 
for speed, efficiency, and reliability. Developed to meet the Air Force's rigid 
requirements for a Mach 2 aircraft, the J79 now powers the USAF's General 
Dynamics B-58 Hustler and Lockheed F-104 Starfighter, the Navy's North 
American A-5 Vigilante and McDonnell F-4B Phantom II, and the Air Force’s 
new McDonnell F-4C. Civilian derivatives of this high-performance engine 
are found in both the Convair 880 and 990 commercial jet airliners, as well 
as in marine and industrial applications. 

Military and commercial versions of the J79 have logged more than two 
million flight hours — in the course of which J79-powered military aircraft 
established 37 world class records for speed, altitude, and time-to-climb. 
Already the owner of more than half the Free World’s Mach 2 flight time, 
this General Electric turbojet is daily accumulating supersonic flight hours 
at an ever-increasing rate. 

With continuing advances in reliability and vigorous cost-reduction pro- 
grams, the J79 is meeting customer demands for maximum performance at 
reasonable cost — another example of the Accent on Value from General Elec- 
tric’s Flight Propulsion Division, Evendale, Ohio. 

...o.r.c, „„„ GENERAL^ ELECTRIC 


HIGHEST 

COMMON 

DENOMINATOR 




As the hand builds, the mind must shape the systems of tomorrow to combat the inevitable encroachment of obsolescence. 
This is the way of RADCOM-Emertron where the undefined parameters of the electromagnetic spectrum are being researched 
into useful existence now for next-generation military and commercial applications. It will ensure the extension into tomorrow 
of RADCOM-Emertron's ability to design, engineer, manufacture, and field-support large-scale communications, ECM, 
surveillance, and shipboard electronics systems. □ To obtain a complete discussion of capabilities, product lines, and 
facilities, write: 1140 East West Highway, Silver Spring, Maryland IB RADCOM-Emertron Division of Litton Industries 

radcom-emertron products include radar altimeters 4 associated ground equipment, and airborne, shipboard 4 ground-based microwave antennas 






lack Teflon 


...FOR SOUND REASONS. Not just because we like black. Fluoroflex-T Hose is made with black 
Teflon to outlast, outperform any hose made of ordinary fluorocarbon resins. It is more economical to use 
because it has unlimited shelf life, offers maximum safety and eliminates nearly all maintenance problems. 
■ Only Resistoflex and its licensees employ this patented carbon black process. Originators of Teflon lined 
hose, Resistoflex leads all manufacturers in reliability, and adaptability to changing aerospace requirements. 




RESISTOFLEX 

PLANTS: Roseland, New Jersey • Anaheim, California • Dalla 
Jacksonville «■ Kansas City • Miami • Oakland * Philadelphia 



s, Texas. SALES OFFICES: Atlanta • Chicago • Dayton • Detroit 
• San Diego • Seattle • Syracuse • Washington • West Caldwell 



What took on-the-job training away from the job? 


AMPEX VR-1500 


The Ampex VR-1500 is a low-cost portable television re- 
corder/reproducer that converts a closed circuit television 
system into a powerful industrial training tool. With the 
VR-1500 you put to work the remarkable versatility of 
magnetic tape. It's the most advanced way yet to imple- 
ment on-the-job training. You can train new employees 
and instruct older employees in new skills and methods. 
It will help you teach safety procedures, demonstrate new 




velopment programs. You can produce your own training 



material at any desired location. And it can be produced 
expertly by your own training personnel to meet exact re- 
quirements. By using the VR-1500 as a training tool you 
save time and money. There's no costly developing: you 
can play back tapes immediately. They're easily stored 
and can be used time after time. And recorded material 

mation about the VR-1500 write to Ampex Corporation, 
Redwood City, California. (Ask for Bulletin 1524.) Term 
financing and leasing available. Worldwide sales, service. 


DEALER AND DISTRIBUTOR INQUIRIES INVITED 


IS 





Ant horn — 
NATO voice of 

command... 


During World War II, the air over Anthorn, England, crackled with 
control-tower chatter typical of B-17 bases everywhere. Soon, that 
air will be charged again — this time with the big voice of NATO's 
new Very-Low-Frequency radio transmitter. With a power of 550-kw, 
it will feed a six-point-star antenna array stretching 4300 ft. over the 
old runways. 

Like the U. S. Navy’s staggering 2-megawatt VLF facility at Cutler, 
Maine, and VLF Pacific in Australia, the transmitting equipment for 
this new NATO command communication system is being designed 
and produced by LTV's Continental Electronics. VLF operation in the 
16 • 20-kc range was selected for its immunity to ionospheric dis- 
turbances and because VLF propagation follows the curvature of the 
earth, thus giving added range to the station. Continental is asso- 
ciated with Redifon, Ltd. of London on the Anthorn project. 

Long recognized as the producer of the world's most powerful trans- 
mitters, Continental produced the megawatt Voice of America trans- 
mitters, the BMEWS multimegawatt radar transmitters, and Nike- 
Zeus acquisition radar. Combined with Continental's activity in the 
fields of standard broadcast AM, HF, UHF, Single Sideband and 
microwave transmitters, these projects reflect another facet of LTV 
versatility. Continental Electronics Manufacturing Company, 4212 
South Buckner Blvd., Dallas 27, Texas, a subsidiary of Ling-Temco- 
Vought, Inc. 
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Need to funnel your 
communications through 
multiplex equipment? 




For more efficient use of equipment and 
better utilization of the communication spec- 
trum, you may need multiplexing techniques. 
□ Electronic Communications, Inc., builds the 
only multiplexing designed from conception 
for the exacting demands of airborne opera- 
tion. It was specifically developed for major 
military command and control systems. De- 
signed to Air Force and Navy specifications, 
ECl's new solid state multiplexer is better 
qualified for any application-airborne, fixed, 
or mobile. □ This compact, light weight, mil 
spec multiplexer is only one example of ECl’s 
broad capability. For a demonstration of how 
this capability can help solve 
your communication problem .... ask 
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Missile -proven checkout. Sperry presents a foursome in automatic checkout equipment tailored 
to the missile field. □ The PTC (Programmable Test Console) is designed for factory and depot testing of 
missile assemblies. Individually preprogrammed plug-in patchboards permit one test console to handle 
many different assemblies. □ SPATE (Sergeant Production Automatic Test Equipment) 
isolates faulty missile system assemblies during production. Tests are programmed by 
punched tape. □ Sperry ACE— (Automatic Checkout Equipment) is computer-controlled 
equipment for testing electronic systems. □ SCART (Sperry Continuity and Resistance 
Tester) is an automatic tape-controlled circuit tester. Sperry can solve your automatic division of 
checkout equipment problems, too. SPERRY UTAH COMPANY, Salt Lake City, Utah, corporation 
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The Northrop RP-78 is the fastest, highest flying, and most realistic target. 



Forget about it. 


The rocket-powered Northrop RP-78 is parachute recover- 
able. But you don't have to. It's so economical that you can 
just forget about it. Fire missiles into it. Destroy it. It 
adds to the realism of the simulation. The Northrop RP-78 
was designed for realism. It flies at Mach 1.3, operates at 


68,000 feet, and performs evasive action by remote control 
throughout its entire flight. It gives perfect radar reflectiv- 
ity, and attracts all operational missiles, including heat- 
seeking types. Is it an enemy bomber? Or the RP-78? It’s 
hard to tell the difference.||Q||| i ||||Qp VENTURA 


EDITORIAL 


Industry Sales Problems 


Last week, European Editor Cecil Brownlow presented 
readers of this magazine with a perceptive analysis of the 
new type of sales problems facing U. S. firms in the inter- 
national aerospace market (AW July 29, p. 61). The 
week before, C. R. Smith, president of American Airlines, 
presented this same industry with a good example of 
its sales problems in the domestic market when he 
bought 15 British Aircraft Corp. BAC 111 short-range 
jet transports with an option on 15 more (AW Julv 22, 
p. 325). 

The lesson of both these events is that competition is 
getting stiller and only more alert managements and 
faster-galloping technology are going to prevail against 
the rising tide of international competition. 

After nearly two postwar decades of dominating the 
commercial aircraft market. U. S, manufacturers are 
beginning to feel an increasingly sharp bite from foreign 
competition. It has always amazed us to watch U. S. 
transport manufacturers ignore the short- and medium- 
range jet markets while they over-competed among 
themselves in the large jet market. The French Caravcllc 
has already penetrated this market in Europe, Asia and 
both Americas, and the BAC 111 is proving attractive to 
airlines in many lands as they move into the second 
round of this type buying. The Caravellc has proved its 
abilities in airline service and the first BAC 1 1 1 is ready 
to fly, but as yet only brochures have appeared in this 
competition from U. S. manufacturers. 

Twin-Jet Challenge 

Stepping down a notch in the jet scale we find both 
British and French twin-jet executive models challeng- 
ing those of U. S. manufacture for the international 
market, including domestic sales. Dassault's impending 
deal with Pan American World Airways for the Mvstere 
20 will provide an excellent wedge into the U. S. market. 
And then there is the Swiss Pilatus Porter, in both its 
piston- and turbine-powered versions, quietly selling all 
over the world and winning acclaim from those hardened 
fudges of aircraft efficiency, the Alaskan bush pilots. 

Is there anything in the U. S. design sheds that will 
offer the equivalent of the French Breguet 941 series for 
cither military tactical transport requirements or a bush 
freighter for underdeveloped areas? 


Several major U. S. airlines have approached American 
manufacturers with their need for a VTOL-type, short- 
haul transport to serve the densely populated megalopolis 
that is already developing. So far, their efforts have been 
unsuccessful. Meanwhile, the resurgent German aircraft 
industry is working busily on a wide variety of VTOL 
short-haul transport designs aimed at both military and 
civil requirements. Will this segment of the U. S. trans- 
port market go to the Germans by default? 

The Anglo-French handwriting is already on the 
supersonic transport wall. The major U.S. carriers have 
only a few more months of grace in which to make deci- 
sions either to retain the places cleverly blocked out for 
them on the Concorde production lines or to suffer a stiff 
competitive blow while waiting to see when and if the 
U.S. supersonic transport program develops into com- 
mercial hardware. 

Military Competition Stiffens 

In the military field the competition is getting even 
tougher. Politics, which fortunately play only an insig- 
nificant role in transport sales, loom much larger in the 
military sales problem. European aeronautical tech- 
nology is passing out of its dependence on U. S. research, 
while that industry is working on its own generation of 
supersonic aircraft and the U.S. research effort in aero- 
nautics has dwindled. 

It is perfectly true that the U.S. aerospace industry 
has been concentrating its major effort on space tech- 
nologs' and missile development, to the neglect of matters 
aeronautic. However, we know of no major manufac- 
turer in the aerospace business which has more business 
than it wants. We know of only one that has publicly 
declared itself out of the aircraft market, though there is 
some question as to how voluntary this policy may have 

There is still an enormous amount of business in the 
military and commercial aircraft market around the 
world. If the U.S. industry doesn’t shed some of its 
technical and management complacency soon and com- 
pete with harder drive and sharper technology, it may 
find itself grasping a dwindling share of the international 
market that provided so much of the sinew of its su- 
premacy. —Robert Hotz 
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3W ol standard 19" rack space. 



HOW TO MULTIPLEX 5 CHANNELS OF FM ANALOG DATA 
ON 1 TAPE TRACK WITH A SYSTEM ACCURACY OF 0.1% 



competitively priced VCO's to achieve 0.1% overall 
system accuracy] 


In operation, precision voltage-controlled oscillators 
provide frequency-modulated sub-carrier signals at 
standard IRIG center frequencies. A highly refined 


relaxation oscillator effects the voltage-to-frequency 



and 2.5 volt calibration from an internal reference. Out- 

We would be pleased to send you complete technical 
specifications. Please call your nearest Vidar engineer- 
ing representative or write directly to Vidar Corpora- 
tion, 77 Ortega Avenue, Mountain View, California. 
Phone: (415) 961-1000. 
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in Space Electronics and Avionics, strength favors General Precision 



. . . strength based on these design/ 
development/production accom- 
plishments of General Precision's 
Information Systems Group. ■ First 
digital computer to perform bombing 
and navigation functions in attack 
bombers of an operational Navy 
squadron. ■ First digital computer 
developed to guide an exploratory 
instrument package (Centaur) to a 
soft landing on the moon. ■ L-90 
general-purpose digital computer, 
combining the fastest operating 
speed, lightest weight, and largest 
memory capacity ever developed for 
use in aerospace systems. ■ Naviga- 
tion/data processing system for 
C-141, the first turbofan military 
transport for global airlifts. ■ Origi- 
nators of EBW ignition, stage- 
separation, and thrust-termination 
devices. ■ Send for information from 
LIBRASCOPE DIVISION 
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INFORMATION SYSTEMS GROUP 
808 Western Ave., Glendale 1, Calif. 



Red Chinese Rumblings 


Karachi-Tokyo Route 


TFX: Conflict on Conflict 


NASA Large Solids 


Washington Roundup 

U. S. is keeping a close watch on increased Red Chinese military activity on the 
Indian border, in Korea and Vietnam. State Dept, thinks new Chinese outbursts 
may be an effort to increase tension in Asia, thus damaging the hopeful climate created 
by the U.S.-U. K.-Soviet Union nuclear test ban treaty (see p. 26). 

U-2 reconnaissance flights over the Himalayas produced little evidence of a Red 
Chinese buildup on the Indian border, but ground sources report definite troop move- 
ments. After last fall's fighting, 200,000 Chinese troops pulled back only 12 mi. into 
Tibet. The end of the rainy season is approaching and these troops could be back for 1 
another invasion of the Indian border in September or October. 

Red China’s truculence and threatening gesture toward India, which has announced 
it will sign the test ban treaty, have brought Moscow and New Delhi closer together. 
Soviet Union has offered India quick delivery of radar-controlled mortars, ground-to-air 
missiles, transport aircraft, helicopters and mountain artillery'. 

U. S. support to India may be increased, too. Indian military officials are now in 
the U. S. taking a close look at our military training programs, and India, the U.S. and 
Britain will hold combined air exercises in the Delhi-Calcutta area this fall to acquaint 
the Indian Air Force with the latest in supersonic aircraft operations. 

International cross-currents created by Soviet-Red China rift threaten to swamp 
Pakistan Airlines' effort to establish a Karachi-Tokyo route which would serve Canton 
or Shanghai. The airline selected the Red Chinese cities as intermediate stops after 
Great Britain denied it entry into Hong Kong. Soviet Union is irritated at the Chinese 
effort to ingratiate itself with Pakistan, and is understood to have threatened to curtail 
Aeroflot service to China. On top of this, Japan, which would like to start air service 
and limited trade with Red China, rebuffed the Pakistan bid rather than risk offending 
the U. S. 

U. S. military airlift capability will be four times greater in 1967 than it was in 
1960, Defense Secretary Robert S. McNamara said last week. He told a special House 
Armed Services Airlift Subcommittee that substantial military supplies have been 
pre-positioned in Europe and the Far East, lending credence to reports that the Defense 
Dept, is planning massive exercises late this year involving movements of entire divisions 
in both areas. Nineteen such strategic mobility maneuvers are planned in Fiscal 1964. 
Buildup of military airlift capability will include introduction of the C-141 into Air 
Force inventory in 1965. The C-141 is scheduled for rollout Aug. 22 at the Lockheed- 
Georgia plant. 

Bitterest dispute yet over the TFX (sec p. 38) broke out on the House floor Aug. 1 
when Rep. H. R. Gross (R.-Iowa) called on President Kcunedy to fire Navy Secretary 
Fred Korth for conflict of interest. Rep. James C. Wright (D.-Tex.) charged that Gross’ 
remarks were "intemperate" and made an emotional defense of Korth. 

Earlier, Sen. Mihvard L. Simpson (R.-Wyo.) said in a Senate speech that he was 
“shocked to sec spelled out publicly the obvious business and political cross-currents 
which figured in Secretary- Korth's judgment on the aircraft contract." Rep. Wright 
also replied to Sen. Simpson’s speech, charging that it was an attempt to make Korth 
a scapegoat in the TFX controversy. The clashes resulted from Korth’s testimony that 
lie was president of the Continental National Bank of Ft. Worth, which had loaned 
General Dynamics money shortly before he became Navy Secretary (AW July 29, p. 18). 

U.S. space agency may get back the solid-rocket development program it relin- 
quished to the Air Force. Rep. George Miller (D.-Calif.), chairman of the House space 
committee, told the House when the NASA budget was being debated Aug. 1 (see 
p. 37) that if the Air Force cut back its solid-rocket program (AW July 8, p. 18), his 
committee would consider funding a NASA solid-rocket development. 

The fine hand of the Kennedy clan is credited with resurrecting the Boston Elec- 
tronics Research Center after it was buried by the Senate space committee July 25. On 
Aug. 1-only six davs after eliminating the entire $5 million requested by NASA to start 
work on the center— the Senate committee voted in closed session to restore all of the 
funds. Previously, the House space committee cut $1.1 million from the request and 
ordered NASA to prepare a new and more thorough justification for the center. 

Thread by which controversial Lt. Col. John A. (Shorty) Powers had clung to lus 
job as “voice of Project Mercury" was finally severed last week. In recognition of his 
devotion to the program-even his critics admit he was a tireless worker-he was moved 
into an administrative job. He was replaced at the Manned Spacecraft Center by Paul 
Haney, Washington manager of the manned flight information program and a quiet 
spoken ex-newsman with no known addiction for the spotlight. 
v — Washington Staff 
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Space Blast Detection System Considered 


U. S. faces decision on billion-dollar program ; agree- 
ment on nuclear test ban treaty might spur action. 

By Katherine Johnsen 

Washington— Nuclear test ban treaty will confront the U.S. with the ques- 
tion of whether to move forward with what could be a billion-dollar effort to 
establish an operational land-based and satellite system to detect possible 
clandestine explosions in space. 

Although the U. S. can detect nuclear tests in the atmosphere and under- 
water, it has a very limited capability for detection in space. The fact 
that this lack worries some members of the Senate, which must approve the 
test ban treaty, may spur action toward establishing such a system. 


The treaty prohibiting testing in the 
atmosphere, underwater, and in space 
is scheduled for signing Aug. 5 in Mos- 
cow by Secretary of State Dean Rusk 
and the foreign ministers of the United 
Kingdom and the USSR. Final ap- 
proval by the U. K. and USSR will be 
automatic. By custom the British gov- 
ernment will go through the formality 
of submitting the treaty to Parliament. 
The minority opposition to the ruling 
Conservative government has already 
given its endorsement. 

The only possibility for an upset is 
the U. S. Senate, which must recom- 
mend ratification by a two-thirds vote 
to enable President Kennedy to take 
final action on the part of the U. S. 

U. S.'s ability to detect possible clan- 
destine violations in the atmosphere or 
underwater is generally unchallenged. 
The President expressed it this way in 
his address to the nation on the test 

"This nation now possesses a variety 
of techniques to detect the nuclear 
tests of other nations which are con- 
ducted in the air or under water. For 
such tests produce unmistakable signs 
which our modem instruments can pick 
up." 


Tata Rejection 

New Delhi— Indian cabinet has re- 
jected recommendations bv a commit- 
tee headed by J. R. D. Tata that present 
plans to build the Avro 7-18 twin-turbo- 
prop and the Soviet-designed MiG-21 
fighter be scrapped. 

Cabinet gave as its reason the heavy 
conunitments alreadv made in the Avro 

Tata committee had recommended in- 
stead that India build the dc Havilland 
Caribou (AW July 15, p. 23). 

Indian air force maintenance com- 
mand meanwhile announced that pro- 
duction of the Avro 7 -18s would be in- 
creased. 

Avro 7-18 production facilities will be 
expanded, the air force said. 


Underground testing, omitted from 
the ban treatv. presumably will be con- 
tinued by the U. S. and the U. K., 
working cooperative^, and bv the 
USSR. To date, the U.S. has an- 
nounced only one Soviet underground 
test, later confirmed bv the USSR. This 
was on Feb. 2, 1962. ‘ 

It is possible that the U. S. will ex- 
pand its detection system for under- 
ground events, simply to follow develop- 
ments of other nations. 

Sen, John Pasture (D.-R. I.), chair- 
man of the Joint Congressional 
Committee on Atomic Energy, told 
Aviation Week & Space Technology 
that "once the treaty becomes a reality, 
it will be incumbent on our committee 
to make a thorough study of all our de- 
tection technology." Past hearings on 
detection. Sen. Pasture noted, have oc- 
curred when a treaty was only “an 
academic discussion." 

"Once the treaty comes here, there 
is a responsibility and a reason for ex- 
haustive and penetrating interrogation." 
he said. Sen. Pasture has indicated he 
favors the treaty. 

The Administration has indicated no 
urgency so far in establishing a com- 
prehensive space detection system. Some 
capability does exist, in the fonn of 
instrumentation carried piggy-back on 
other types of satellites. 

The cost of a system of space detec- 
tion varies widely, depending on how 
comprehensive and refined a system is 
desired and on such variables as the life 
span of spacecraft and the reliability of 
launch vehicles. 

Cost estimates of a satellite system 
have dropped sharply and arc expected 
to continue to do so as space technology 
advances. Late in 1959, Space Tech- 
nology Laboratories priced the satellite 
system theoretically developed by an in- 
ternational working group at Geneva at 
SI .2 billion to establish and S200 to 
S300 million a year to maintain. By 
1961, Defense Dept.'s Advanced Re- 
search Projects Agency, because of im- 
provements in space technology, re- 


fined this cost estimate to over S200 
million to establish and S100 million 
a year to operate. ARPA now estimates 
that the operational cost eventually 
could be reduced to around $30 million 
a year with improvements in launch 
reliability and spacecraft lifetime. 

One of the major objectives of a de- 
tection system would be to make space 
testing so costly and so difficult it would 
not even be given serious consideration 
by a would-be violator. 

At the present state of the art, even 
without the problem of evading detec- 
tion, space testing of nuclear devices 
would be difficult and costly. It would 
require launch coordination between 
nuclear devices and diagnostic devices. 
A detection system could add to this a 
requirement for heavy shielding to pre- 
clude detection. 

This, in turn, would further compli- 
cate the would-be violator’s diagnostic 
problem. 

Experts appear agreed that a desirable 
space detection system would be a 
combination of satellites and land-based 
instrumentation— at least at present. 
Satellites have advantages in coverage, 
while land-based instruments can be 
checked more easily and malfunctions 
verified. 

In such a system, land-based detec- 
tion would extend in space to roughly 
earth-moon distances— or out to about 
240,000 mi. About six satellites would 
cover primarily deep space. The satel- 
lite aspect would cost several hundred 
million dollars to establish and. at pres- 
ent, about SI 00 million a year to oper- 
ate. Cost of the land-based aspect would 


Lunar Horizon Study 

Los Angeles— Northrop's Nortronics 
Div. is studying methods of aceuratelv 
detecting the lunar horizon, under a 10- 
month contract from National Aero, 
nautics and Space Administration's 
Marshall Space Flight Center. 

I he investigation, targeted for ulti- 
mate application to orbiting vehicles, 
such as a lunar logistics system, considers 
the difficulties likely to be encountered 
in differentiating between the true hon- 
ing gradients. 

Tlie technique to determine the lunar 
local vertical will aim for an nccuracv of 
±0.1 deg. 

Program will outline several approaches 
to the problem, followed by fabrication 
of a laboratory model to demonstrate 
the capability- of acquiring the lunar 
horizon, cither illuminated or non-ilhi- 
minated, and discriminating against false 
or misleading gradients, such as crater 
shadows. 
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Test Ban Reinforces French Aim 

Paris— French military- and political proponents of an independent nuclear force 
for France regard the recently negotiated limited nuclear test ban treaty between the 
U.S.. the United Kingdom and the Soviet Union as concrete and dramatic coil- 

The ban also places an additional strain upon the already shaky military-political 
structure of the North Atlantic Treaty Organization and. in France's view, on 
NATO's future in its present form after the expiration of the current treatv agree- 
ments among the member nations in 1969. 

President Charles dc Gaulle has consistently rejected U.S. suggestions that he 
accept a multilateral unclear force for NATO. At the same time the U. S. would 
have France abandon that country’s efforts to develop an independent deterrent of 
its own through procurement of an intermediate-range ballistic missile and atom 
stores for its planned force of Dassault Mirage -4 supersonic strategic bombers. 

Last week, at a press conference President de Gaulle said: 

"The fact that the Russians also now possess enough to destroy the universe, and 
notably, the new (North American] continent, make it natural that America sees 
her own survival as the principal objective of an eventual conflict and envisages the 
moment and the degree and the methods of her nuclear interventions for the defense 
of other regions only as a function of that natural and over-riding necessity. 

"This is one of the reasons why France has provided herself with her own atomic 
weapon. The result is that for the French government, important changes must be 
made in the conditions of its means of participating in the alliance, for this organiza- 
tion was built on the basis of integration which no longer is of any value for us." 

As an alternative, dc Gaulle suggested that France would "wholeheartedly 
abstain" from procuring nuclear weapons should the U.S. and Russia decide to 
disanu. "that is to say if they finally decide to destroy and to ban nuclear means . . . 
but it does not seem that we are yet near that point. And the sad Geneva [dis- 
armament] conference will have sat. as could have been foreseen, for nothing." 

President de Gaulle added that lie plans to call a disarmament conference of his 
own before the end of the year, inviting “the interested states" to study this “essen- 
tial problem." He indicated that probable topics of discussion w-ould include 
“space, air and sea launching vehicles for nuclear missiles." 


be dependent on the surface of the 
earth covered. 

The land-based system, developed 
under ARPA's Vela-Sierra research and 
development program, could be rapidly 
implemented, since most of the basic 
instrument development has been com- 
pleted. Even if restricted to locations 
outside the Communist bloc countries 
it would have the capability to detect 
a 10-kiloton unshielded test roughly 
out to earth-moon distances. 

Flight testing on a satellite system, 
also developed by ARPA under a pro- 
gram formerly designated Vela-Hotcl. is 
scheduled to start this fall (AW Mar. 
18. p. 36). A scries of five launches of 
two satellites each, in tandem, is 
planned. The shots will be timed to 
allow incorporation of improvements 
indicated by the previous launch. 

The satellite research program's mis- 
sion is to develop detection in space 
from 15 to 18 mi. out to an eventual 
maximum of 200 million mi. The mis- 
sion of the land-based Vela-Sierra pro- 
gram covers space from 15 to 18 mi. out 
to about a million miles. 

U. S. tested nuclear explosions up to 
400 mi. in space during the Dominic 
scries in the Pacific last year. Substan- 
tial infonnation from these tests is be- 
ing applied to the Vela-Sierra and 
land-based detection research programs. 

ARPA has allocated $31 .2 million for 
the two research and development pro- 
grams for Fiscal 1964: $27.5 million for 
the satellite program and $3.7 million 
for Vela-Sierra. Through Fiscal 1963. 
a total of $62 million was obligated: $50 
million for the satellite program and 
*12.3 million for the land-based one. 

A decision to establish an operational 
system for detection of nuclear explo- 
sions in space would pose the question 
of the operating agency. The possibili- 
ties appear to be Air Force or ARPA. 
which is currently limited to research 
and development activities. 

President Kennedy explained: 

"There is at present a possibilitv that 
deep in outer space, that hundreds and 
thousands and millions of miles away 
from the earth, illegal tests might go 
undetected. 

"But we already have the capability 
to construct a system of observation 
that would make such tests almost im- 
possible to conceal and we can decide 
at any time whether such a system is 
needed in the light of the limited risk 
to us and the limited reward to others 
of violations attempted at that range. 
For any tests which might be conducted 
so far out in space which cannot be 
conducted more easily and efficiently 
and legally underground would neces- 
sarily be of such magnitude that they 
would be extremely difficult to con- 

Thc Administration has had under 
consideration for several months a 


modest program for detection of under- 
ground tests that is considered ade- 
quate. It would involve about 1 5 seismic 
stations ringing the USSR. Each would 
cost about SI million and the annual 
operating cost of the system would be 
about $10 million (AW Mar. 25, p. 
103). Sen. Pasture said last week that 
an adequate system for underground 
detection is “positively required." 

ARPA’S detection programs include: 

• Satellite. A major objective of this 
year’s research flights is to obtain data 
on outer space natural phenomena 
which can give a “false alarm" of a nu- 
clear detonation. Each spacecraft, cost- 
ing about $350,000. will contain three 
types of detectors: ten X-ray detectors, 
six gamma-ray detectors, and a two- 
element neutron detector. 

• Vela-Sierra. Since the primary radia- 
tions from a nuclear explosion— X-rays, 
gamma-rays, and neutrons— do not reach 
the earth's surface, land-based detection 
relies mainly on secondary effects. The 
three main effects arc: ionization pro- 
duced in the upper atmosphere by X- 
rays or trapped electrons; the electro- 
magnetic pulse produced by the inter- 
action of the prompt gamma-rays; and 
the fluctuations of the earth's magnetic 
field which are probably caused by in- 
teraction' in the ionosphere. 

• Shielding. Although it has been veri- 
fied that nuclear explosions can be 


shielded to frustrate detection, it has 
also been detennined that it would be 
possible for satellites to detect shielded 
tests with different sensors than those 
used for unshielded tests. 

Primary emphasis in theoretical work 
has been on shielding against the X- 
rays because these have the greatest 
detection ranges and are also more 
easily shielded than gamma-ravs or 
neutrons. 

Elaborate nuclear tests in space— 
which would be banned bv the treatv 
—are required at this time to determine 
shielding effectiveness experimentally. 

The basic engineering problems for 
shielding a nuclear explosion— design 
and fabrication, boost into space and 
deployment in the proper geometry at 
test time— are similar to the problems 
in space exploration, according to 
ARPA. In testimony last March to the 
Joint Atomic Committee. ARPA said: 

"The degree of sophistication and 
reliability that will be required for the 
successful completion of the manned 
lunar mission is judged to be more 
than adequate to conduct a test with 
rather elaborate shielding. 

"Already the Mariner 2 Venus mis- 
sion has demonstrated many of the 
techniques needed for a successful com- 
pletion of a shielded test. It is there- 
fore clear that we have to develop the 
technology for detecting shielded tests.” 
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NASATechnology Utilization Scrutiny Due 


By Alfred P. Alibrando 

Washington— U. S. space agency's much-criticized technology utilization 
program— accepted “on faith” by congressional space committees this year 
—will be examined closely in next year's hearings to determine whether it is 
producing tangible benefits. 

National Aeronautics and Space Administration started the program on an 
experimental basis in May, 1962. The agency since has created an Office of 
Technology Utilization under Dr. George L. Simpson, Jr., and asked for 
S3. 5 million in its Fiscal 1964 budget to continue the program. 

Purpose of the program, according 
to NASA, is to "locate, research, ana- 
lyze and disseminate to business and 
industry the useful results of NASA 
research and development so that this 
knowledge may be applied for com- 
mercial use." 

The technology utilization program 
was studied carefully this year bv 
House space committee members. Rep. 

Ken Hcchlcr (D.-W. Va.), chairman of 
the subcommittee which considered 
that portion of the NASA authoriza- 

mine the value of the program because 
it was relatively new. 

“We had to accept much of the 
program on faith,” he said. “The con- 
cept is a good one but there was no 
way for us to determine whether the 
program is doing what it is supposed 


The subcommittee voted to recom- 
mend an authorization of S2.5 million 
for the program, cutting SI million from 
the amount requested by NASA. How- 
ever, when the full House space com- 
mittee considered the technology utili- 
zation item, it voted to restore the SI 

“It was not planned," Rep. Hechler 
said, "and while I was happy to sup- 


tahifthaMiot onlf t'This^ctfvity wl'thTn 
the sphere of theagency's responsibility 
but that the space act requires such 


the ac 


t requi: 


Rep. Hcchlcr and Rep. J. Edward 
Roush (D.-Ind.). subcommittee mem- 
ber, who directed the examination of 
the technology utilization program, con- 
ceded that there are many on the Sen- 
ate and House space committees who 
are skeptical of the program. 

"We're fully aware of this." said 
Rep. Hechler, “but we believe the 
program has great potential. If the 
NASA program contained no provision 
for technology utilization, we would 
have difficulty supporting it.” 

Rep. Hechler said the committee 
next year would examine parts of the 
program "in depth,” calling in private 
industry representatives and officials of 
the research organizations which are 
participating in the program under con- 
tract to NASA. 

“We hope to make an independent 
determination, to find out whether the 
program is useful or just another boon- 
doggle." Rep. Hechler said. 

During the Hechler subcommi 
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• "The , 

studies of the potential benefits t< 
gained from, the opportunities for. and 
the problems involved in the utilization 
of aeronautical and space activities for 
peaceful and scientific purposes. 

• “The most effective utilization of the 
scientific and engineering resources of 
the United States. 

In establishing the technology utili- 

whercbv NASA field centers and indus- 
trial contractors report to NASA head- 
quarters technological advances that 
might be of interest and use in other 
space and non-space industries. 

NASA headquarters evaluates these 






those that survive to seven research 
stitutes for further evaluation. Informa- 
tion on discoveries, innovations and ad- 
vances deemed worthy of broad dis- 
semination is then prepared for dis- 
tribution to those who request it. That 
is, a firm or company seeking an im- 
proved method for helium purification 


hearings, some members suggested that could obtain on request information o 


technology utilization 
which includes grants to research or- 

much in the nature of a public works 
program and too far afield from the 
space and aeronautical research and 
flight activities NASA was organized 
to perform. 


Ttly developed method ii 
the gas is liquefied and passed through 
finely divided iron oxide. 

James Dennison, who is directly in 
charge of NASA’s technology utiliza- 
tion machinery, estimates that the sys- 
tem has turned up about 800 innova- 


The n 




summary, dated July 26, contained ’0 
items, which included: 

Frictionless electromagnetic brake; 
ceramic vacuum ultraviolet ion chamber; 
sense amplifier for computer memories; 
double-throw microwave switch; transi- 
ent pressure measurement system for 
blast effect research; process for coating 
metals: low-cost cryogenic insulation 
system that eliminates the need for a 
vacuum; bearing lubricants for use in 
vacuum conditions; biomedical ampli- 
fier and an ultrasonic electroforming 
process. 

Dennison said that reports by Mid- 
west Research Institute of Kansas City, 
which prepares and disseminates in- 
formation to industry in a six-state mid- 
western area, indicate that the program 
already is a success. MRI has received 
hundreds of requests for information, a 
high percentage of them for information 
on processing and materials. These are 
some specific subjects and numbers of 
requests: 

Cold galvanizing, 64: magnetic form- 
ing, 33; welding back-up tape, 27; weld- 
ing techniques, 25; explosive forming, 
23; silicone coating, 21; and tempera- 
ture-indicating paint, 19. 

A series of meetings in the Midwest 
at which industry representatives were 
exposed to about 60 different technical 
concepts, processes, materials or meth- 
ods produced 811 responses, according 
to MRI, with much more interest in 
new processes and materials than in 
specific new product ideas. 

MRI also reports 16 specific cases 
where application of techniques or ma- 
terials were of major benefit to the new 

had been experiencing about 25% 
breakage of miniature, precision wire- 
wound resistors, practically eliminated 
the breakage by using a ceramic mate- 
rial developed at the NASA Lewis Re- 
search Center. 

Most of the recent criticism of 
NASA has been over the expenditure 
of large sums of money by the agency 
for “socio-economic" studies and 
“public affairs" programs. 

A contract with Columbia University 
for support of scientific writers’ training 
and a study of NASA's public affairs 
activities, which would have amounted 
to nearly S400.000, was canceled after 
a storm of adverse publicity. 

These are some typical socio-eco- 
nomic studv contracts awarded bv 
NASA: 

• University of Colorado, SI 17,000 for 
a two-year study of the social and eco- 
nomic impact of the growth of space- 
related science and technology on 
Boulder, Colo. Purpose of the study is 
to determine how such growth affects 
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population, school requirements, 
salaries and the general economy of a 
community. The information is to be 
developed for application or evaluation 
use in other communities throughout 
the nation. 

• Mississippi State University, $92,61 3 
to study the problems of states with 

space age scientific needs. 

• Oklahoma State University, $10,800 
to study the effects of NASA programs 
on the regional economy. 

• American Academy of Arts & Sci- 
ences, SI 81,000 to study the long-range 
problems related to the development of 
NASA programs. 

• Midwest Research Institute, S105.4S0 
for a study on the short and long-term 
effects of increased participation in 
space technology on the economy of six 
midwextern states and an analysis of the 
technical capabilities of these states in 
determining the optimum direction of 
future economic efforts. 

• University of Chicago, SI 00,000 to 
support work on the problems of the 
administration of research, including 
factors affecting the introduction and 
development or technological change in 
industrial organizations and the effect 
of technology on public affairs. 

“The socio-economic label put on 
these studies may be unfortunate." said 
Simpson, "and the emphasis on study- 
ing the impact of the NASA program 
on social and economic conditions may 
have been harmful. 

"Actually, these studies for the most 
part are related to finding out how to 
measure the effectiveness of our tech- 
nology utilization program and provid- 
ing the means for the local community 
or region to take advantage of the 
technology that is available from the 
space program." 

NASA Administrator James E. Webb 
feels very strongly about the technology 
utilization and university programs. 

and facilities. 

"For the first time the U. S. has an 
open, unclassified program of great 
scope which makes possible the fullest 
use of widespread university resources," 
lie said. “If we develop ... the re- 
sources for research on the campus . . . 
the campus then can become the trans- 
mission medium for research and tech- 
nology . . . between the government 
agency and the community." 

Some members of Congress feel the 
university program has not been justi- 
fied and that it is a substitute for more 
aid to higher education. However, 
NASA memoranda of understanding 
with the universities covering facilities 
grants place a definite responsibility on 
the schools to engage in a broad range 
of space activities and relates the uni- 
versity activities to development of 
area space research capability. 


Webb also cited the need for 
quickening the pace of introducing new 
technology. 

"The space program is completely 
different from defense programs in this 
respect," Webb said. “In those pro- 
grams, the research and development 
is followed by production. In the space 
program there is no production and 
therefore we must have a continuous 
technological advancement. We need 
every mind, every research resource.” 

Webb and Simpson said thev inter- 
preted the Space Act to mean that the 
agency has a responsibility to help the 
local community or region understand 
both the opportunities available for ex- 
ploiting the technology developed in 
the space program and the community's 
responsibility to participate in the pro- 

During the Hechler subcommittee 
hearings, Simpson was asked if the 
NASA program sought to influence the 
geographical location of the buildup in 
research and development capability. 

". . . We do not go out and beat up 


trade in the regions that arc ‘have not' 
. . . but we encourage people from the 
'have not' areas— technologically and 
scientifically." 

Another misunderstanding explored 
during the hearings was NASA s ui- 

poliution and waste disposal. Some 
members of the subcommittee suggested 
that even the most liberal interpreta- 
tion of the Space Act would not justify 

such problems. 

The misunderstanding was clarified 
in an exchange between Simpson and 
Rep. Roush, which developed the point 
that NASA docs not attempt to find 
solutions but will make available in- 
formation which may help a community 
solve problems involving air pollution 
and waste disposal. 

Cited as an example was the applica- 
tion of methods and technology de- 
veloped for disposal of human waste 
in a spacecraft to the problem of im- 
proving community waste disposal sys- 


Jet Commander Size Increased 


Gross weight of the Aero Commander 
Model 1121 Jet Commander will be 
increased 2.000 lb. to a total of 16,000 
lb. and the fuselage will be lengthened 
30 in. to a total of 50 ft. 1 1 in. 

Changes will allow the useful load of 
the Jet Commander to be increased 
to 8,760 lb., baggage and electronics 
areas to be moved inside the pressure 
vessel of the cabin and the fuselage 
fuel tanks to be relocated. 

Rate of climb may be reduced some- 
what by the changes, but Commander 
says that it still will be able to meet 
or exceed all perfonnancc guarantees 
written into contracts for the 62 aircraft 
now on order. 


Changes will not slow certification 
work, since considerable flight testing 
on the current prototvpe has been done 
at gross weights of between 16.000 lb. 
and 16,400 lb. hirst prototype, which 
now has 36 hr. of flight time, will re- 
main in the test flying program at 
Bethany until Sept. 1 when it will be 
modified to the new length and gross 
weight. 

Second flying prototype will be fly- 
ing about Dec. 1 with the changes in- 
corporated into it. 

Additional fuselage section will be 
located immediately aft of the pilot 
compartment and in front of the cabin 
entrance door. Baggage and electronics 
areas will be in the left side of the air- 
craft, Facing the lavatory which will be 
moved forward 30 in. 

This will allow the two areas to be 
pressurized to 8 psi., the cabin pressure, 
rather than to a lesser pressure as previ- 
ously planned (AW Mar. 4, p. 82). 


Fuselage bladder tank, originally lo- 
cated above the wing center section, will 
be moved below it to allow gravity fuel 
feed from the wing tanks to the bladder 
tank, which would act as a sump tank. 

Gross weight increase from 14.000 lb. 
to 16,000 lb. will raise the useful load 
from 7,200 lb. to S.760 lb. This will en- 
able the aircraft to carry 600 lb. of 
radio and electronics gear. 6,635 lb. of 
fuel (990 gal.) and have 1,500 lb. re- 
maining for crew, passengers and bag- 
gage- 

This figures to a crew of one^ and 
passengers plus 35 lb. of baggage for 

Aero' Commander still is expecting 
certification under CAR Part 4b in 
March, 1964. and to begin deliveries 
of the Jet Commander that same 

All production tooling now is in place 
at Commander's Bethany. Okla., pro- 
duction facility and work on sub-assem- 
blies, including wing panels, is under 
wav. About 47.000 sq. ft. of manu- 
facturing floor space is being used for 
the Jet Commander production line. 
Production rate is scheduled to be two 
aircraft a month initially and four a 
month later. 

Plans for an increase in factory size 
have been made. 

Recent test flights with the first pro- 
totype have been aimed at qualifying 

mounted speed brakes, which were 
added after the main landing gear was 
found to be inadequate in slowing the 
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Russian Tu-16 Badger twin-jet medium bombers in Egyptian markings are shown in fly-by during parade marking 11th anniversary of 
Nasser revolution. Egypt lias several squadrons of Tu-16s in service. 

Soviet, Messerschmitt Designs Seen in Cairo 


A1 Kaliira advanced twin-jet trainer, produced in Egypt under license from Hispano Aviacion S. A- Madrid, is designated HA-200-R1 
in Spain. Airplane is result of collaboration of Willi Messerschmitt with German, Swiss. Austrian and Spanish engineers. 
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MiG-17s fly by in Egyptian air display. Aircraft are probably C models with afterburning VK-1A turbojet of 7,590 lb. static thrust and 
underwing fuel tanks, giving extended range of about 1,160 mi. Each wing tank adds about 105 gal. to normal 445-gal. load. 


Egypt Displays An-12 Freighters First Time 



Antonov An-12s, military freighter versions of An-10 transport, were seen for first time in Egypt during the air display. Note guns visible 
in tail turrets. Entirely redesigned rear fuselage and tail distinguish military version from An-10. 
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Walleye Weapon Plans 

Initial feasibility rounds of Navy's television-guided Walleye aerial weapon will 
be produced by the Naval Ordnance Plant in Louisville, Kv„ with subsequent 
product design to be conducted by BuWepS’ Naval Avionics Facility at Indianapolis 
(NAFI). 

A production contract for the free-fall glide weapon (AW July 1, p. 85 and Apr. 
9. 1962, p. 31) will be placed with industry later by either NAFI or BuWeps. 

Walleye is expected to be used as a close support and interdiction air-to-ground 
weapon carried by high-performance naval aircraft. It may be effective against hard 
point targets from altitudes above 70,000 ft. Circular error probability may be as 
small as six or seven yards. 

Now in feasibility stage of development, the approximately 1,000-lb. glide bomb 
will have four triangular, canard fins and four long, triangular fins extending almost 
to the end of the weapon from just aft of the canard surfaces. 

Walleye will be guided by a simple gyro-st.lbilir.ed television camera which will 
supply necessary signals for the weapon's automatic tracking system. The pilot will 
release the weapon and follow it onto a target by observing images supplied by the 
camera and displayed in his cockpit while he is escaping from the target area. He 
can make course and stability corrections which will automatically feed signals to 

Because changes in the sveapon’s trajectory made by the pilot after launch may 
induce variations in g-loading on tire weapon, arming of the high-explosive warhead 
cannot depend on acceleration changes. Consequently, Navy is anticipating a device 
for safe arming which is not dependent on acceleration. 


Blue Scout Jr. Payload to Gather 
Frequency Data Above Ionosphere 


Cape Canaveral— First USAF Blue 
Scout Jr. launch from here in 15 
months lofted a 50-lb. payload last 
week to an altitude of about 8,000 mi. 
in a ballistic flight more than 9,000 mi. 
down the Atlantic Missile Range. 

The payload, provided by Cam- 



bridge Research Laboratories of USAF’s 
Office of Aerospace Research, was de- 
signed to gather data on certain natural 
radio frequencies above the ion- 
osphere and to measure the impedance 
of the ionosphere. The probe carried 
tour tuned radio frequency (TRF) re- 
ceivers, all solid-state devices, covering 
2.2 me., I me., 1 me. and 3 me. 

The antenna, a 60-ft. dipole in two 
30-ft. segments ISO deg. apart on the 
rim of the pie tin-shaped probe, was 
stowed aboard the structure rolled up 
like a ribbon. Pre-curlcd longitudinally, 
each antenna segment snapped out to 
its full 30-ft. length after jettison of the 
protective payload fairings and then 
curled into a tubular shape. 

Radio noise detected by the re- 
ceivers at these frequencies was ampli- 
fied, encoded and transmitted to AMR 
ground stations over a 200-mc. fre- 
quency-modulated (FM-FM) telemetry 
link. No attempt was made to differen- 
tiate between radio noise reflected off 
the top of the ionosphere and noise 
received directly from galactic space. 
Cambridge is interested in total radio 
energy input into the ionosphere. 

Impedance of the ionosphere was to 
be indicated by variations in a standing 
wave generated on one of the antenna 
segments by a small oscillator. Varia- 
tions would be a function of the elec- 
tron density and energy levels surround- 
ing the antenna. Extent of the 
variations also would provide clues to 
the characteristics of the electrons. 


The probe relayed data back for 
about 31 hr. as it climbed to the apex 
of its trajectory and then descended. 
It disintegrated during re-entry, so dis- 
tance flown downrange was extrapo- 
lated. There was no attempt at re- 
covery. 

USAF presently plans to launch an- 
other seven of the 40-ft.-long, four- 
stage, solid-propellant unguided Blue 
Scout Jr. vehicles from here. Next 
launch, which may occur by December 
or January, may carry as its payload a 
rubidium-vapor magnetometer to an 
altitude of 22,000 mi. The other pay- 
load possibility is a cosmic radiation 
detector, which would be flown to an 
altitude of 8,000-10,000 mi. All Blue 
Scout Jr. flights from here will be bal- 
listic probes. 

More payload possibilities are being 
studied by the Office of Aerospace Re- 
search and are being coordinated with 
National Aeronautics and Space Admin- 
istration and other government agencies 
to avoid duplication or to cover areas 
of special scientific interest. Payloads 
will not always be new hardware de- 
signs, Air Force program officials 
stressed after last week’s successful 
flight. Over-all purpose of the series 
will be to place instruments with an 
economical launch vehicle in selected 
areas of space surrounding the earth. 

Lt. Col. John Adams. SLV-1B 
(USAF designation for Blue Scout Jr.) 
test controller here at the Air Force 
Missile Test Center, said that the 15- 
month absence of Blue Scout from the 
range was attributable to the lack of 
flvable experiments and not to the 
launch vehicle. 

He said that Blue Scout had devel- 
opment problems, but said they had 
been resolved before the last previous 
flight from here in April. 1962. 

NASA Requests Fuel 
Facility, Supply Bids 

Washington— Bid requests were sent 
last week to 45 chemical and petroleum 
companies for construction of a liquid 
hydrogen manufacturing plant and stor- 
age facility and supply of 78 million lb. 
or the propellant to National Aero- 
nautics and Space Administration dur- 
ing the 5t-vcar period beginning in 
April, 1965. ' 

NASA is specifying that the storage 
plant be within 50 navigable miles of 
the Mississippi Test Facility. The man- 
ufacturing plant can be situated at the 
contractor’s discretion. 

No cost estimate has been made for 
manufacturing and storage facilities, 
but NASA estimated the hydrogen will 
cost about $37 million. It will be used 
for hydrogen-fueled engine tests both 
at Mississippi and at Marshall Space 
Flight Center. 
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This man can help you 
make forgings behave during machining 


ES ALCOA 




ALCOA PROCESSES FOR LOW RESIDUAL STRESSES IN FORGED PRODUCTS 


PROCESS 


STRESS RELIEF (2) 


MECHANICAL 

DEFORMATION 

(STRETCHING) 


TEMPER. 
DESIG. (1) 


-T651 


ALLOY 


ALL 


PRODUCT (3) 


"TYPICAL" REDUCTION FROM -T6 (1) 
WAR PAGE STRENGTH (4) STATUS 


ZERO EXCEPT 

HAND FORGINGS (5) 95% (6) LONGITUDINAL COMMERCIAL 

CYS 5% 


MECHANICAL 

DEFORMATION -T652 ALL 

(COMPRESSING) 


HAND FORGINGS (5) 
DIE FORGINGS (7) 


90% (6) 


ZERO EXCEPT 

TRANSVERSE COMMERCIAL 

TYS 5% 


NOTES: (1) The use of the -T6 version of 
various tempers is for convenience only. 
The -T4 or -W temper is also available. 
(2) Processing is performed after heat 
treat and quench. (3) Products comprise 
hand forgings (including rings), die forg- 


ings and machined parts. (4) Guaranteed 
values available on specific part inquiry. 
(5) Except parts tapered in thickness or 
otherwise impractical to process. (6) Based 
on observations by users: these values rep- 
resentative but subject to variation with 


geometry and machining details. (7) Sub- 
ject to geometry of individual part; defor- 
mation may be all stretching, all compress- 
ing or a combination. Some parts cannot 
be effectively stress-relieved by this tech- 
nique— see context. 



Residual stress built up during quenching of aluminum 
forgings can cause trouble later when the forgings are 
machined. Machining unbalances these stresses. When 
a tool bites into a non-stress-relieved forging, it tends to 
warp, even jump out of the fixture or jig. 

Little was known about stress relief until 1944, when 
Alcoa's Kirby Thornton first explained the principle of 
stretching. This method is still used on extrusions, plate 
and rolled shapes. 

Stretching, however, proved impractical for some 
geometrical shapes— die and hand forgings and rolled or 
forged rings. But compression was found to relieve 
stresses just as stretching did! 

Jack Faulkner, who heads the Military Equipment 
Section of Alcoa's Cleveland Development Division, was 
one of the pioneers in working with stress relief by 
“squeezing." Today Jack offers Alcoa's customers years 
of experience in the complexities of this technique. 
TIGHT TOLERANCES, MINIMUM WARPAGE-Compres- 
sion stress-relieving makes hand and die forgings behave 
during subsequent machining operations. For instance, 
Alcoa recently made a hand forging in the form of a 90° 


arc of a 30-ft circle, with a cross section of 6 by 8 in. The 
customer had to do extensive machining, and assembly 
requirements called for a maximum departure from flat- 
ness and contour of .030 in. over its length of some 20- 
odd ft. Maximum warpage experienced during machin- 
ing was ,005 to .010 in. 

Jack Faulkner is just one of hundreds of Alcoa's tech- 
nical experts whose principal function is to help cus- 
tomers with metallurgical and fabricating problems. 
These “development men” are experienced engineers 
who have not only specialized in aluminum, but in spe- 
cific industries. Jack, for instance, has worked almost ex- 
clusively with customers in the aerospace and military 
equipment industries for sixteen years. Have a problem 
that might involve aluminum? Just call your local Alcoa 
sales office. Or write Aluminum Company of America, 
1868-V Alcoa Building, Pittsburgh 19, Pa. 



Qalcda 


House Considers $5.2 Billion for NASA 


By Edward IT. Kolcum 

Washington— Legislation authorizing $5.2 billion for the U. S. space agency 
in Fiscal 1964 was scheduled for House debate and vote late last week after a 
rocky 90-min. session before the House Rules Committee on July 31. The bill 
up for full House approval represents a 5474-million cut from the Administra- 
tion's request. 

Although House space committee Chairman George P. Miller (D.-Calif.) 
characterized the request as the “rock bottom" amount needed to keep the 
U.S. space effort moving, he had a difficult time convincing several members 
of the Rules Committee, including Chairman Howard K. Smith (D.-Va.), 
of the need for large space expenditures. 

Rep. Smith criticized Rep. Miller for 


:v of his opening statement 
which he explained the bill, saying that 
“this is a short statement for 55 billion." 

Rep. Smith said later. “I don't under- 
stand tins scientific stuff at all." 

The bill authorizes National Aero- 
nautics and Space Administration to 
spend S4 billion for research and devel- 
opment, $692 million for facilities con- 
struction and 5508 million for adminis- 
trative operations. The cuts (AW Julv the military 
22. p. 322) actually totaled S489 mil- Rep. Cla 
lion, but 515 million was added to the ranking mil- 
original request in the category of Committee, 
facility planning and design, for a net ' ' 

reduction of 5474 million. 

Several members of the House space 
committee, despite the unfavorable 
reception the bill received in the House 
Rules Committee, forecast favorable 
House action. The Rules Committee 
agreed to allot five hours for debate. 

Rep. Smith's reaction to the bill set 
“ stage for what was generally 


program] or the majority of the space 
committee members." 

• Cooperation and liaison between 
NASA and the military is impressive. 
NASA provides Defense Dept. With the 
infonnation it needs for its space pro- 
gram. There currently are 300 military 
officers working in NASA, and the space 
committee has found no duplication of 
research and development in NASA and 
the military. 

Rep. Clarence J. Brown (R.-Ohio). 
rankins minority member of the Rules 
:ed government agen- 
charactcrized as a 
"heyday” for scientists, during which 
members of the scientific community 
"are playing with government money” 
under no controls and no top-level 

Rep, II. Allen Smith (R.-Calif.) said 
he has been having increasing difficulty 
in explaining the space program to its 
among his constituents, and Rep. 


inf-.ivor.ible reception. The chairman Miller agreed to prepare a justificatior 


e point that “ 
use of going to the moon,” and when 
Rep. Miller tried to compare the lunar 
trip with the early efforts of the Wright 
brothers. Rep. Smith commented that 
when the Wright brothers were pre- 
paring for a test flight here. "Every- 
body in Alexandria [Va.j regarded them 
[as] a pair of nuts." 

In response to questions from Rules 
Committee members. Rep. Miller at- 
tempted to make these points: 

• Assurance that man will be able to 
land on the moon is not yet in hand, 
but "I liavc sufficient confidence in 
American scientists and technologists 
that they will develop devices that will 
assure" a successful manned lunar land- 


i full section of 


• Total cost of Apollo will be 520 bil- 
lion, and the lunar landing will be made 
before the end of this decade. 

• Cooperation with Soviet Russia in the 
lunar program is possible and desirable 
(see p. 34). There are indications that 
USSR will not attempt the lunar land- 
ing. but even if U. S. were not in a 
space race with Russia, "it would not 
change my mind [about the U. S. space 



amendments to the 1958 Space Act de- 
signed to make it harder for NASA to 
reprogram and transfer funds from proj- 
ects for which it was appropriated (AW 
July 1 5, p. 28). Basically, the agency 
must now give 30 days notice to the 
House space committee before it can 
transfer amounts exceeding 5250,000 
from one program to another, and no 
more than S20 million can be repro- 
gramed during the entire fiscal year. 

Presently, all the agency must do is 
notify the committee that it has trans- 
ferred funds. More than 5200 million 
was transferred between projects in 
Fiscal 1963 money. 

In summary. NASA's Fiscal 1964 au- 
thorization bill contains these amounts: 

• Manned space flight— 53.2 billion ap- 
proved by the space committee, a cut of 
5259 million from the request. 

• Space sciences— 5666 million ap- 
proved, a cut of 597 million. 

• Administrative operations— 5 508 mil- 
lion approved, which includes salaries, 
a cut of 552 million from the request. 

• Advanced research— 5372 million ap- 
proved. a cut of 537 million. 

• Tracking and data acquisition— S316 
million approved, a cut of 533 million. 

• Facilities construction— 5692 million 
approved, a cut of 5108 million. 

• Applications— 5 1 1 3 million approved, 
a cut of 510 million. 

• Advanced design— 525 million ap- 
proved, an increase of 51 5 million. 

The net reduction is 8.3%. Rep. 
Miller said that despite comments by- 
NASA officials to the contrary, these 
cuts will not cripple the over-all space 
program, but he added that “it would 
be unwise to cut further." 

In separate opinions of House space 
committee members attached to the 
fonnal report accompanying the author- 
ization bill. Rep. William F, Ryan (D.- 
N. Y.) expressed dissatisfaction with the 
activities of the Communications Satel- 
lite Corp., and said the corporation 
should reimburse the government for 
R&’D work and for satellites. 

Rep. James G. Fulton (R.-Pa.) said 
he will introduce a bill to establish an 
inspector general who will oversee and 
evaluate NASA's operations. 

A group of six Republican space com- 
mittee members, while not disagreeing 
with the report, feel that the military 
space program is not receiving its proper 
share of the space dollar. Subscribing to 
this Hew were Rep. Richard L. Roude- 
bush (Ind.). Thomas II. Felly (Wash.), 
Donald Rumsfeld (III.), James D. 
Weaver (Pa.), Edward L. Gurncv (Fla.), 
and John W. Wvdler (N. Y.). ' 

In addition. Rep. Pelly submitted a 
minority view protesting both the cost 
and urgency of the Apollo program, and 
said he favors a program stretchout. 
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TFX Chief Would Drop Thrust Reversers 


By Donald E. Fink 

Washington— F-l 11 (TFX) program director has recommended against 
including thrust reversers in the tactical fighter's design because of technical 
problems, schedule delays and cost increases it might create. 

The recommendation came to light last week during the continuing Senate 
probe of the F-l 11 contract award to General Dynamics-Grumman. Air 
Force had studied the feasibility of adding the type of thrust reversers 
proposed by Boeing to the General Dynamics design (AW Apr. S, p. 26), 
which calls for conventional air brakes and spoilers. 


Testifying before the Senate Perma- 
nent Investigations Subcommittee, Col. 
Charles A. Gayle, F-l 11 program di- 
rector, said, "the contractor (General 
Dynamics], among other means of de- 
celeration, has looked into the thrust 
reverser and has given us his analysis, 
cost effects and other features, and 
schedule effects. 

"They have been reviewed by the 
configuration control board, and . . . 
my position . . . considering all aspects 
of the installation of thrust reversers 
... is they should not be installed.” 

He added that this was his final de- 
cision, "which has been forwarded to 
higher headquarters.” 

Pratt & Whitney, whose JTF10A-20 
engine was specified for both the Boe- 
ing and General Dynamics designs, was 
not the only company considered for 
the thrust reverser, Gayle said. Rohr 
Aircraft Corp. also had a design that 
was considered. 

The Rohr design was cheaper and 
lighter, he said, but technical and de- 
sign problems, which probably would 
have involved moving the wings to bal- 
ance the airframe, were basic factors 
in the detennination not to include 

thrust reversers. 

Cost Comparisons 

Earlier in the week, the subcommit- 
tee challenged members of the military 
evaluation teams for failing to compare 
directly the Boeing and General Dy- 
namics proposals, especially in the realm 
of cost differentials and past perform- 
ance records. 'I he mam witness during 
this portion of the hearing was Warner 
R. Wilson, contractual specialist and 
head of the F-l 1 1 cost team at Wright- 
Patterson AFB, Ohio. Cayle and mem- 
bers of the F-l 1 1 technical and opera- 
tional evaluation teams also appeared. 

Air Force Secretary Eugene M. Zuck- 
ert, who had been presenting a lengthy 
statement to the subcommittee (AW 
July 29, p. 19), interrupted it so the 
other witnesses could give the subcom- 
mittee the same briefing that led to the 
contract award. 

At issue during the questioning of 
the cost experts was whether Boeing's 
cost estimates-approximatcly SI 50 mil- 
lion less than General Dynamics for the 


research and development phase of the 
contract and approximately 5400 mil- 
lion less for the production portion- 
represented significant savings or 
whether they represented mer-optimistic 
cost estimates as contended by the de- 
fenders of the General Dynamics award. 

Wilson said his team established S 1 00 
million as the difference between the 
two proposals— the figure ultimatclv 
was adjusted by Air Force to SI 50 mil- 
lion— but made no detailed analysis of 
it, because "there is no direct relation- 
ship established, so there is no need to.” 

Wilson was then asked if past per- 
formance of the two companies was 
considered in making cost evaluations 
of their proposals. A chart prepared by 
the subcommittee was introduced, 
which purported to show that Boeing 
had a past record of underruns averag- 
ing 2.6% on S9 billion worth of air- 
frame contracts. General Dynamics, 
according to the subcommittee figures, 
had 4.5% overruns on about 52 bil- 
lion worth of business. 

Wilson contended that the chart 
was not valid for the F-l 1 1 proposal 
because it covered aircraft in a different 
category which did not require the 
technological advances required in the 
F-l 11 program. 

Sen. McClellan asked Wilson if his 
team took past performance into con- 
sideration in weighing the two pro- 
posals. Wilson replied that they con- 
sidered it very seriously, but that they 
did not "have charts drawn up of the 
data that you have in detail here now 
. . . because of the lack of it being real 
comparable data for the purpose of the 
evaluation." 

The subcommittee pressed Wilson 
for a clearer definition of what he 
termed comparable data, resulting in 
this exchange: 

Sen. McClellan. You arc not going 
to find exact comparability anywhere, 
are you. because this is a venture be- 
yond the state of the art at the present? 

Wilson. That is right, and that is 
why I say that . . . 

Sen. McClellan. Then you can go 
nowhere to find figures that substanti- 
ate any judgment that you claim you 
exercised, is that right? 


Wilson. No, sir, we must find com- 

E rability, and we must dig out the 
st data that we have available, and 
we must make allowances and adjust- 
ments to make it comparable. 

Sen. McClellan. Did you dig this 
out of the past records of the two 
bidders? Did you dig it out and take 
it into consideration? 

Wilson. All of this particular data, 

Sen. McClellan. What did you dig 
out on them and take into considera- 
tion, of their past perfonnance? Do 
you have any record of it, and can you 
submit to us now any document or 
any figures that you used based on 
their past performance in evaluating 
and in coming to your judgment? Can 
you lay any thing before us now that 
you used, that you did dig out, that 
you considered at the time that you 
evaluated and came to your judgment? 

Wilson. No, sir, not in the sense of 
laving it out before you, because there 
is so much of this that is done that 
we just don’t make a record of it. 

Sen. McClellan. I am trying to find 
out actually how you operate, and how 
this thing works. I am beginning to 
come to some suspicion that there is a 
great deficiency in the way this thing 
operates. I want to know how you 
weighed that record and how you evalu- 
ated it and applied it in this instance 
before vou came to your decision. . . . 
If you have anything you can lay before 
us that reflects that, 1 would like to 

Wilson. I don't have anything that I 
can lay before you, sir. 

Lower Bid 

The subcommittee then produced 
data which it said pinpointed the rea- 
son for Boeing's lower bid. The sub- 
committee figures showed Boeing saved 
S261,922,000 on lower labor costs and 
5551,499,000 on lower overhead costs. 
The subcommittee subtracted 5274 mil- 
lion, which it said represented Boeings 
higher materials cost, and then added 
S76.6 million, which it said represented 
Boeing's lower support equipment costs 
and lower profit percentage figured on 
the lower production costs. 

The final figure arrived at by the sub- 
committee was 5415,421,000 in Boe- 
ing's favor. Figures submitted by Gen- 
eral Dynamics and Boeing in their pro- 
posals were 55,805,544,000 and 55.- 
587,459,000, respectively-a difference 
of 5416,105.000 over the total pro- 
gram. 

When asked if a large part of Boeing's 
lower bid ivas attributable to the dif- 
ference in the labor and overhead rates 
and costs, Wilson said, “in real broad 
terms, yes, sir.” 
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U.K. Will Build Aircraft Carrier 
For P.1154 Fighter Operations 


London— Great Britain will spend 
5180 million on construction of a con- 
ventionally powered aircraft carrier 
specially designed to operate the 
I lawker P.l 1 54 supersonic VTOL strike 
fighter built under a joint development 
program with the Royal Air Force. 

Minister of Defense Peter Thorncy- 
croft said the decision to build the new 
carrier, as vet unnamed, extends the 
useful life of the Royal Navy's Fleet 
Air Ann to 19S0. 

The carrier will replace I IMS Ark 
Royal and HMS Victorious, but two 
other carriers— Eagle and llcnnes— can 
continue operations until 1980 by a 
series of modifications and refits. 

Thornevcroft said the Royal Navy 
and the Roy al Air Force recently agreed 
on characteristics of a common P. 1 1 54 
version and design studies arc now well 
advanced. The Navy has always prefer- 
red a two-seat version and it is known 
that Hawker Aircraft has submitted a 
potential design to both services, one 
for training and the other for opera- 
tional sorties. Basic airplane, however, 
will be a single-seater and the order 
probably will be in tire neighborhood 
of 200 units. 

The P.1154 will replace the Hawker 
Hunter and the de Havilland Sea Vixen. 
However, interim airplanes will be the 
Blackburn Buccaneer strike fighter, and 
the Royal Navy has shown interest in 
the Chance Vought Crusader, powered 
by Rolls-Royce Spey engines, the same 
puwerplant used by the Buccaneer. 

Talks currently arc under way be- 
tween Short Brothers and Ilarland, of 
Belfast, and Chance Vought. on pos- 
sibility of building the Crusader at 
Belfast under license, if the Royal Navy 
decides to order the airplane in quan- 

Thc new carrier will incorporate a 
refinement of the angled-dcck principle, 
pioneered by the British, called a paral- 
lel deck in which two lanes can be used 
for landings and takeoffs. Despite the 
use of VTOL fighters, catapults will be- 
fitted to allow a mixed fleet of other 


RL10-A3 Order 

Washington-Pratt & Whitney will 
receive 514.9 million to deliver 49 
RL10-A3 hvdrogen-fucled engines to 
stage manufacturers during 1964, under 
a National Aeronautics and Space Ad- 
ministration order. Six RL10-A3s power 
the Douglas S-4 stage, which is the sec- 
ond stage of the Saturn 1. and two are 
used to power the General Dynamics/ 
Astronautics Centaur stage. 


types. Carrier will be in the 50,000-ton 
class. 

In reply to criticism of the vulnera- 
bility of carriers in the age of nuclear 
weapons, Thornevcroft contended that 
the carrier still remains probably the 
most flexible instrument of conven- 
tional war and this factor has governed 
the decision to go ahead with the proj- 

Lord Carrington, First Lord of the 
Admirultv. said the ship will be com- 
pleted about 1971. The Sea Vixen, lie 
said, will have to be replaced in the 
early 1970s and the RAF's Hunter 
somewhat earlier than that. The deci- 
sion also means, he continued, that the 
British government will be able to de- 
plov two carriers east of Suez most of 
the time. 


News Digest 


Procurement of a passive space sur- 
veillance system, capable of distinguish- 
ing between celestial background and 
spacecraft in earth orbit or a high tra- 
jectory based on solar energy reflected 
from the spacecraft, is planned by- 
Rome Air Development Center. RADC 
is soliciting companies for upcoming 
competition. 

Mariner 2 Venus probe completed 
its first orbit of the sun on Aug. 1. 
having traveled an estimated 540 mil- 
lion mi. in space since its Aug. 27. 
1962, launch. The now-silent probe 
flew past Venus last Dec. 27 and is 
in an orbit with a period of 546 days, 
aphelion of 1 1 5.6 million mi., and 
perihelion of 62.5 million mi. 

Dr. Lawrence Kavanau has been 
named executive vice president of North 
American Aviation's Spaa- and Infor- 
mation Systems Div. Dr. Kavanau re- 
cently resigned as special assistant for 
space to director. Dept, of Defense 
Research and Engineering (AW July 1 5. 
p- 31). 

Northrop F5 fighter-bomber was 
flown for the first time last week from 
Edwards AFB. Calif., with the com- 
panv's test pilot, llenrv E. Choteau. at 
the controls. Flight duration was 90 
min. A second I- 5 will be completed 
this month and flown in early Septem- 
ber, and a third plane will be test- 
flown in October. 

Air Proving Ground Center at Eglin 
AFB, Fla., last week put into operation 


a 1 6-ft.-dia. centrifuge capable of test- 
ing 500-lb. payloads at forces up to 
lOOg. The facility was built at a cost 
of S52.000. 

Relay 1 satellite completed 203 day s 
of successful operation July 29. Satel- 
lite was designed by Radio Corp. of 
America to operate for at least a year. 
Previous record for a communications 
satellite was 185 days. 

Mark W. Cresap, Jr., 53, recently re- 
tired president of the Wcstingliouse 
Electric Corp., died July 28, a short 
time after ill health forced him to 
leave the finn (AW July 22, p. 335). 
Cresap joined Wcstingliouse in 1951 
and became president of the firm in 
January, 1958. 

Dr. Robert M. White, 40, president 
of Travelers Research Center, Inc., 
Hartford, has been appointed chief of 
the U. S. Weather Bureau, succeeding 
Dr. Francis W. Reichelderfer, who is 
retiring after heading the Weather Bu- 
reau for 26 years. 

Henri G. Marcscot has been named 
general manager of Air France’s North, 
Central American and Caribbean Div. 
lie succeeds Ilenri J. Lesicur, who be- 
comes executive consultant to the Air 
l-Vance management in Paris. Marcscot 
was formerly manager of the airline’s 
Japan and East Asia Div. 

S-66 polar ionosphere beacon satellite 
(see p. 82) lias slipped about six weeks 
until late September because of Scout 
launch vehicle problems. 


Syncom 2 Drift Rate 

Cape Canaveral— Drift rate of the Syn- 
com 2 communication satellite was being 
observed closely last week by the Na- 
tional Aeronautics and Space Adnunis- 

as an indication of the presence or 
absence of gravity gradient s-ariatioiis at 
certain points over the earth. 

Theory holds that the earth's oblate- 
ness produces two neutral gravity gradient 
points, one over the Indian Ocean and 
the other over the Pacific Ocean, where 
a synchronously-orbiting satellite would 
require no station-keeping control sys- 
tem, and two negative points, one over 
the Atlantic and the other north of 
Australia, where a synchronous orbit 
could not be sustained short of the con- 
tinuous operation of a satellite's control 

Syncom 2 (see p. 75) was expected to 
drift westward through the negative 
gradient point over the Atlantic some- 
time last week. If the theory is valid, 
the point should change the satellite's 
drift rate. 
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AIR TRANSPORT 


New Soviet N.Y.-Moscow Route Bid Seen 


By L. L. Doty 

Washington— Possibility that the Soviet Union may make another bid for 
a New York-Moscow air route is growing as a result of the new atmosphere 
generated by the nuclear test ban treaty recently initialed by the U. S., Great 
Britain and the Soviet Union. 

Meanwhile, the U.S. is showing increasing concern over the expansion of 
communist airline operations in the Western Hemisphere and throughout 
Africa (AW Sept. 10, p. 71). Recent success of the Russian carrier, Aeroflot, in 
winning rights from Guinea to operate beyond Conakry to Cuba on the Mos- 
cow-Havana run (AW July 1, p. 25) is viewed as a major step in the carrier’s 


expansion program. 

The Russians are known to be eager 
to enter the New York market and 
U. S.-Soviet negotiations two years ago 
on a bilateral air transport agreement 
were carried on in a harmonious at- 
mosphere (AW Aug. 14, 1961, p. 25). 
The final agreement was initialed by 
both sides, but was then refuted by the 
U.S. because of a split in relations be- 
tween the two countries over the Berlin 
wall (AW Aug. 28, 1961, p. 39). 

Although no formal move has been 
made. U.S. observers believe that the 
Russians may feel the agreement on the 
nuclear test ban paves the way for re- 
opening talks on commercial "air serv- 
ices. How the U. S. will respond to such 


transportation (AW Apr. 29, p. 34) 
omits any reference to relations between 
the U.S, and Russia. This subject is 
being treated separately in another study 
being conducted for the White House. 

The Russians are now emphasizing 
expansion of their air routes in Africa, 
South America and the U. S., in that 
order. Focal point of the over-all ex- 
pansion plan is Cuba. 

Currently, however, the chief concern 
of the U. S. is Russia's recent success in 
strengthening its foothold in Africa. 
Last year, the Russian drive for air 
routes in Africa appeared to have 
slowed down considerably (AW Sept. 
10. p. 71). but indications are now 
strong that the expansion program has 
gained renewed strength. 


At present, the Russians are building 
a new jet airport in Yemen for the 
new republican government of that 
country. The U. S. is viewing that 
project as a key point in the pattern of 
Russian air routes, since the new airport 
could sene as a jumping-off point for 
India and East Africa, and as a link in 
a route across Central Africa to Cona- 
kry and beyond to Latin America. 

Africa currently provides Russia’s 
only access to the Western Hemisphere, 
since those Western European coun- 
tries that Aeroflot senes refuse to grant 
beyond rights to the Russian carrier. 
In addition, the Scandinavian countries 
will not give the Soviet Union transit 
rights, which leaves Aeroflot with only 
one northern route— the devious line 
from Murmansk, across the Bering Sea, 
north of Norway and Sweden. 

These are other steps Russia is ciir- 
cently taking in hopes of reinforcing its 
African civil air sen-ices: 

• Attempts to win beyond rights from 
Morocco and Algeria, similar to those 
granted bv Guinea, are now being made. 

• Effort to get landing rights in Ethi- 
opia and Somalia is being made, in 
order to give Aeroflot a route along the 
east coast of Africa. Aeroflot now serves 
Khartoum, but Sudan permits only a 
westward operation and has rejected an 
Aeroflot bid for north-south operations. 

Meanwhile, Cuba appears to have 
launched an expansion program for its 
air sen-ices. At present, Cuba is linked 
with Madrid bv sen-ice operated by 
Iberia. U. S. has protested to the Span- 
ish government over this service, but 
there are no signs that Spam is ready 
to withdraw the operation. 

The only direct air link between Cuba 
and South America is through Mexico, 
but last week the Havana radio an- 
nounced that British Guiana had 
granted reciprocal landing rights to the 
Cubans. The British colony, which is 
under the government of Premier 
Chcddi B. Jagan, a Marxist, said the 
plan embraced the organization of a 
Guianese airline and was designed to 
"facilitate international travel.” 

Reportedly, the Jagan regime has of- 
fered similar rights to Venezuela, Suri- 
nam. Trinidad. Jamaica and the Dutch 
West Indies. Because the Jagan gov- 
ernment is sympathetic to Castro, the 
air route could sene as easy access for 
Cuban agents to Latin America. 

Last week, the State Dept, said the 
U. S. was in close consultation with the 
British government over the relation- 
ship between Cuba and British Guiana. 


The new policy on international air 
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Pan Am Attacks Plan to Divide 
Transatlantic Routes With TWA 


By James R. Ashlock 

Washington— Opening of the Civil 
Aeronautics Board s transatlantic route 
renewal hearings here last week was 
marked by a quick attack from Pan 
American World Airways against any 
division of existing routes between it- 
self and Trans World Airlines. 

Elihu Schott, attorney for Pan Amer- 
ican, opposed the so-called “area con- 
cept” *in a stiff cross examination of 
John B. Flynn, analyst with the CAB’s 
bureau of economic regulation. 

The bureau has proposed the route 
division as a means of reducing excess 
capacity and strengthening U. S. flag 
carrier competition against foreign air- 
lines. Under the plan, Pan American 
would receive exclusive rights to certain 
northern European points and any fu- 
ture rights into Iron Curtain countries, 
and TWA would become the sole U. S. 
operator serving southern Europe and 

Area concept is favored by TWA, 
largely because it would provide relief 
from the dominance Pan American has 
traditionally enjoyed through being the 
only U. S. airline into 20 European 
cities, compared to four where TWA is 
exclusive. 

Both Pan American and TWA would 
sacrifice some business in 1964 if the 
area concept were adopted, Flynn said. 
Neither carrier could be expected to 
pick up 100% of the other's business on 
the exchanged routes. 

Pan American could expect to carry 
about 35,000 fewer passengers and 
TWA 1,600 less than if the existing 
competitive situation continued through 
1964. However, Flynn said that sched- 
ules could be reduced with removal of 
competitive pressures, resulting in cost 
savings that would more than cover the 
estimated $15 million revenue loss. 

Flynn said that forecasts indicate 
2,440,484 persons will fly the North 
Atlantic in 1964. Under present ar- 
rangements. Pan American and TWA 
can expect to carry 38% of this volume, 
he said, with Pan American receiving 
60% of their combined volume and 
TWA 40%. 

"Thus far in 1963, our carriers arc 
providing 40.7% of the seating capacity 
and moving 41.7% of the passengers." 

schedule changes proposed in 1964, we 
expect both percentages to decline." 

Forecasts indicate, Flynn said, that 
under the area concept. Pan American 
would pick up 90% of that business now 
carried by TWA to London, Frankfurt. 
Shannon, Bombay, Dhahran and Tel 


Aviv, while TWA would receive 90% 
of Pan American's current volume to 
Paris and Rome. 

While TWA agrees generally with 
these estimates. Pan American thinks 
it could expect no more than 43% of 
TWA's current New York-London 
volume and 46% of its New York- 
Frankfurt traffic. 

Flynn stressed that it is the purpose 
of foreign airline combines such as Air 
Union to reduce costs through lesser 
competition and schedule frequency. 
Because of this. Pan American and 
TWA, even after reducing competitive 
frequencies between themselves, could 
still have a capacity and sen-ice advan- 
tage over their foreign competitors, the 
bureau feels. 

“Under the bureau’s area concept,” 
Flynn said, “we believe Pan American 
and TWA would be in a position to 
concentrate their schedules and promo- 
tion more heavily on a fewer number of 
key European gateways, with better 
over-all results." 

The bureau devised the area concept 
in early 1962. and Schott’s attack on 
it now is based on the claim that rea- 
sons for it then are not valid today. 

Schott obtained, in his questioning, 
acknowledgement from Flynn that both 
Pan American and TWA had gained 
substantially in transatlantic passengers 
and revenue since 1962, and that 
TWA’s financial position has improved. 
TWA itself, Schott said, was forecast- 
ing $1 54 million in transatlantic reve- 
nues for 1964, which was well above 
the $135 million predicted for the air- 
line by the bureau. 

Reductions in pilots, mechanics and 
other personnel would also result from 
Pan American’s loss of service points, 
Schott said. There is also a question 
with Pan American of whether the pre- 
dicted cost savings under the area con- 
cept would cover the passenger losses, 
lie said. Paris and Rome, two points 
Pan American would lose in the ar- 


Johnson to Delta 

Delta Air Lines last week announced 
the resignation of Todd G. Cole as ex- 

thc same time. Delta reported that Earl 
D. Johnson, former president and vice 
chairman of the board of directors of 
General Dynamics, had been elected to 
fill the two posts. 

Cole, considered an airline financial 
specialist, has been with Della since 
1940 and was named executive vice pres- 
ident in 1959. Johnson resigned from 
General Dynamics last June. 


rangement, account for 25% of Pan 
American’s business to Europe. 

The hearings are the first over-all re- 
evaluation of the transatlantic route pic- 
ture in over a decade. Temporary certifi- 
cates, subject to review each seven years, 
were awarded TWA and Pan American 
for operations to Europe. Present hear- 
ings are actually four years late, as they 
were due in 19'59 at the end of the last 
seven-year increment. 

The three carriers involved in the 
hearings— the third carrier being Sea- 
board World Airlines— have yet to pre- 
sent their cases. Hearings mav last mote 
than three weeks. 

Pan American, aside from the eco- 
nomic arguments it will make against 
the area concept, will stress its historical 
role as the first U. S. international flag 
airline. The fact that it pioneered many 
of the routes now in question should 
preclude any consideration of giving 
them to TWA, the carrier’s officials 
feel (AW July 29, p. 28). 

But E. O. Cocke, senior vice presi- 
dent of industrial affairs for TWA, said 
in a brief filed with the CAB that ’IWA 
is seeking to "redress, in some measure, 
the traffic imbalance which exists in 
favor of our principal U. S. flag com- 
petitor. Pan American." 

Cocke said that TWA and Pan Amer- 
ican dissipate much of their energies 
and strength in competing against one 
another. 

“The area concept would eliminate 
this unnecessary competition and per- 
mit TWA and" Pan American to con- 
centrate and marshal their resources 
against their foreign competitors,” 
Cocke said. 

Although TWA favors the area con- 
cept in principle, it docs not want cer- 
tain restricting features of the bureau's 
plan. Cocke said TWA objects to the 
bureau’s proposal that TWA's authority 
be terminated at Shannon, Tel Aviv and 
east of Cairo. TWA would also be 
barred from transatlantic service out of 
Philadelphia. 

"The bureau area concept would 
eliminate TWA from Asia and all of its 
vast undeveloped traffic potential and 
from any opportunity of sharing the 
round-the-world market,” Cocke said. 
“Pan American’s ability to tap the 
round-the-world market gives it a sub- 
stantial traffic advantage over TWA." 

One point on which TWA and Pan 
American can be expected to join forces 
is in opposing Seaboard's request that it 
be granted passenger rights across the 
Atlantic. 

Seaboard is proposing a no-frill SI 33 
one-way fare on its CL-44 cargo freight- 
ers, putting seats in space not taken up 
by cargo. Pleading its need for the pas- 
senger business. Seaboard said that com- 
mercial all-cargo business is not yet self- 
supporting. and additional revenue 
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Bid to Reverse Northeast Ruling Seen 


Washington— Controversy stirred by the Civil Aeronautics Board s decision 
to remove Northeast Airlines from the New York-Florida market is expected 
to give unprecedented strength to petitions for reconsideration that will be 
filed after the CAB issues its formal order in the case. 

Denial of the renewal of Northeast’s operating certificate for the route has 
drawn a storm of criticism from the New England area, and has brought about 
political pressure for a switch in the decision. It is the first time in Board 
history that a major route has been taken away from a trunkline carrier, and 
it is the first significant move the CAB has made toward curtailment of com- 
petition on major air routes. 


Although there are no signs that the 
CAB will reverse its decision pending 
issuance of a formal order, petitions for 
reconsideration will be given close at- 
tention and could bring about a new 
decision if Northeast can prove the sen- 
ice is an economic requirement. 

Meanwhile, Northeast will take no 
action on the press release decision is- 
sued by the CAB until the fonnal order 
is received. CAB Chairman Alan S. 
Boyd last week telegraphed Northeast 
President James W. Austin, asking that 
the carrier infonn the Board of its plans 
and any steps it "would desire to have 
the Board take in order to facilitate 
continuation of New England opera- 

Tlie 3-2 decision came as a surprise 
to the airline's management, which had 
been highly optimistic that the airline 
would retain its Florida routes. 

Rumors to the contrary were persist- 
ent, however, during the 24 hr. before 
the decision was announced. Prior to 
the announcement. Eastern’s stock rose 
i l points on the New York Stock Ex- 
change, suggesting a reaction to these 
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rumors and recalling the famous "leak” 
of 1956, when Northeast’s stock climbed 
3 points before the Board announced 
its intent to give the airline a five-year 
temporary certificate between New York 
and Florida (AW Aug. 20. 1956, p. 38). 

Last week, Sen. Edward M. Kennedy 
(D.-Mass.) and Sen. Lcverett Saltonstall 
(R.-Mass.) sent a joint telegram to Boyd 
advising the Board that they had asked 
the Justice Dept, to investigate the 
Northeast case to see if the economic 
effect of limiting sendee on the Florida 
route would restrict competition and 
tend to create a monopoly in violation 
of anti-trust laws. They asked for a 
postponement of the final order. 

In denying the request, Boyd stated 
that it would be inappropriate to com- 
ment on the competition question be- 
fore the Board’s final decision was re- 
leased. He noted that the extent to 
which competition is necessary has been 
thoroughly studied and subjected to 
"adversary proceedings." lie said: 

"The Board cannot overlook the fact 
that, as the agency charged by Con- 
gress with the responsibility for deter- 
mining our air route pattern, the Board 

route proceedings as promptly as pos- 
sible. In these circumstances, the Board 
feels that it is not in a position to post- 
pone further proceedings for the pur- 
pose stated in your telegram." 

Bovd joined members Whitney Gil- 
lilland and Chan Gurney in voting to 
displace Northeast from the Florida 
routes. Vice Chairman Robert Murphy 
and Member G. Joseph Minetti dis- 
sented. 

The majority found that the record 
of the proceedings show that the pub- 
lic benefits anticipated when the certif- 
icate was granted to Northeast have 
not materialized and that "the future 
prospects for operation of Northeast's 
system on a profitable basis are ex- 
tremely remote." The majority also 
ruled that two carriers are capable of 
meeting all air traffic requirements in 
the Florida East Coast market. 

The tentative decision also calls for 
a restoration of Northeast’s subsidy eli- 
gibility' and stated that the Board will 
“exercise its full authority to maintain 


or provide an adequate level of local 
service in New England.” 

The minority agreed that Northeast 
should be granted a subsidy for the 
New England services, but added that 
there is a substantial need for a third 
carrier in the "flourishing, heavily- 
traveled" New York-Florida market 
which, Minetti and Murphy said, is one 
of the largest in the world. 

The dissenters expressed agreement 
with findings of the CAB examiner who 
stated that “to set aside a market in- 
volving nearly 2 million annual passen- 
gers for two carriers could well be con- 
sidered a protected market for a few." 

They termed Northeast's entry into 
the market a competitive spur and found 
that Northeast had contributed sub 
stantially to stimulating air travel and 
to improving service on the route. They 
charged that limitation of the market 
to National and Eastern was "turning 
back the clock" and "downgrading the 
needs and convenience of the traveling 
public." They added in their dissent: 

"Solicitude for the well-being of 
Eastern undoubtedly influenced the ma- 
jority decision to eliminate Northeast 
in the New York-Florida market. How- 
ever, this decision is an equal boon to 
National which is enjoying its greatest 
era of prosperity on a recently enlarged 
route system extending from Boston 
Harbor to San Francisco Bay . . . special 
protection for National is not justified 
by a scintilla of evidence in the record." 

National and Eastern officials were 
unwilling to comment on the decision 
pending issuance of a formal order. 
Eastern President Malcolm MacIntyre 
did state in Boston last week that his 
carrier would be in a position to absorb 
a majority of employes who may be 
displaced by the Board decision. 


Grand Commander 

Several local service carriers have been 
studying Aero Commander's Grand Com- 
mander as an aircraft to enable them to 
serve smaller towns in their areas. 

Tlic move is seen as a means of coun- 
tering the growth of third-level or intra- 

Latest airlines to show interest in the 
Grand Commander arc Allegheny and 
Aloha. Southern Airways also mav be 
interested. Aero Commander does not 
expect to have certification on an 11- 
person version of the Grand Commander 
before 1964. so there is no urgency in 
the current investigations. 

Four Grand Commanders already have 
been ordered by airlines, two by Bison 
Airlines of Roswell, N.M., and two by 
Tradcwinds Airlines of Puerto Rico. 
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USAFE Airlifts Supplies to Quake Site 

Wiesbaden, Gcrmany-U. S. Air Force Lockheed C-130 turboprop transports and 
piston-engine Douglas C-124 cargo aircraft by late last week had ferried to Yugoslavia 
payloads totaling approximately 655,000 lb., including a full field hospital, to aid 
survivors of the earthquake-wracked city of Skoplje. 

First C-130 of the U.S. Air Forces in Europe's (USAFE) 322nd Air Div. left 
West Germany's Ramstcin Air Base for Belgrade with 20,000 lb. of medical supplies 
and 5,000 lb. of blankets the day after the earthquake struck the city of 200,000. 
leaving most of them homeless and taking a toll of more than 1,000 lives. 

Skoplje airport was not used during the initial flights, apparently because of dam- 
age to the runway. 

Another 25 C-130s were dispatched from Ramstein to Belgrade later in the day 
at the rate of one every 15 min., carrying a complete army field evacuation hospital, 
including 120 beds, tents, trucks, medical supplies and 250 doctors, technicians and 
nurses. Total payload was 532,000 lb. The C-130 airlift was completed at midweek 
by a single flight carrying in 20,000 lb. of additional supplies and medical equipment. 
The single flight landed at Skoplje. 

Later in the week, three C-124s from the rotational Military Air Transport Service 
squadron attached to USAFE ferried a German technical assistance group with 
77,000 lb. of supplies from Germany to Belgrade. 


Continental Plans 1970 Service 
After Order for Three Concordes 


Los Angeles— Continental Air Lines 
has become the first domestic U. S. car- 
rier to order the Anglo-French Mach 
2.2 Concorde transport. 

Continental President Robert F. Six 
said that his company had signed an 
agreement with France's Sud Aviation 
and England’s British Aircraft Corp. 
for the purchase of three of the 1,450- 
mph. supersonic airplanes. Continental 
is tentatively pencilling in a schedule 
for having the planes in service about 
1970. 

The three 104-passenger Concordes 
will cost "in excess of $30,000,000” 
and will be paid for substantially 
through internally generated funds. Six 
stated. "Actually, addition of the super- 
sonic equipment will be far less of a 
financial burden to Continental than 
was the initial move from piston air- 
craft to subsonic jets in 1959,” he con- 

Thc company’s equipment currently 
includes four Boeing 707s and five 
Boeing 720s. The 707s will be fully 
written off and the 720s will be within 
two years of final write-off when the 
Concordes arc expected to be delivered 
to Continental. 

Continental’s planes are scheduled to 
be received after Pan American World 
Airways gets the six Concordes which 
the international carrier ordered in 
June. 

Thus, Continental is the second 
U.S. line to order the Anglo-French 
aircraft, but should be the first to pro- 
vide supersonic service within the 
United States. 

In a reference to U.S. attempts to 
enter the supersonic aircraft field, Six 


commented that he felt there is room 
in world markets for both the Concorde 
and “a bigger, faster U.S. Mach 3 
transport." He stated, "the U. S. 
model, as proposed by the President of 
the United States, will become the 
world’s basic intercontinental transport 
while the smaller Concorde will be 
operated as an intracontinental trans- 
continental said terms of its con- 
tract with the manufacturers prevent 
it from revealing what penalties it 
would have to pay if it should decide 
to terminate the contract. Before ac- 
ceptance by Continental the Concordes 
must be certificated by the Federal 
Aviation Agency and meet performance 
guarantees. 

Plans are to introduce the Concordes 
first on Continental's longest route— Los 
Angeles to Chicago. Additional plans 
for Concorde service were not disclosed, 
although the company's announcement 
indicated they would be used on the 
Los Angeles-Honolulu route, if Con- 
tinental were successful in winning the 
route in current proceedings before the 
Civil Aeronautics Board. Flight time 
from Los Angeles to Chicago on the 
Concorde would be cut to 1 hr. 48 
min., compared with present 3} hr. 
schedule with subsonic jets. Other 
major Continental route segments are 
Los Angeles-Kansas City and Los An- 
geles-Houston. 

Six said that Concordes are expected 
to be able to operate at seat mile costs 
at or below those of our subsonic jets 
over our present routes, “and will sub- 
stantially enhance Continental’s profit 
position in the 1970s.” 
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Aeroflot Introducing 
An-24 on Local Routes 

Moscow— For the first time in Aero- 
flot's 40-year history, Russia’s long- 
neglected local airline passengers this 
summer are being offered quality service 
especially suited to their needs. 

In the past, Aeroflot’s local lines have 
been served either by hand-me-down 
transports from trunk routes or by slow, 
low-capacity lightplanes. Now the 
twin-turboprop Antonov An-24 (AW 
June 3, p. 46), designed to operate 
from unimproved airfields, is beginning 
to take over short-to-medium-range 
routes from obsolete and obsolescent 
Li-2s (Russian version of the DC-3), 
Il-12s and 11-1 4s. 

Besides providing better passenger 
service, Aeroflot believes that the An- 
245 will reduce local airline deficits sub- 
stantially. 

Ton-mile operating costs for the An- 
24 are expected to be 25-30% below 
those for the twin-engine, piston-pow- 
ered Ilyushin 11-14, hitherto Aeroflot’s 
best transport in local service. 

One major advantage of the An-24 
is its ability, because of improved under- 
carriage design and lower-pressure tires, 
to operate from softer unpaved runways 
than the 11-14. Aeroflot estimates that 
this characteristic will enable An-24s to 
“reduce by 10-15%” the periods of 
time earth runways, still found at most 
"local" Russian airports, cannot be used 
because of wet weather, as compared 
with 11-14 earth runway requirements. 

Aeroflot expects to cut costs further 
by reducing the size of An-24 cockpit 
crews. As soon as the craft have been 
"mastered" in scheduled service, they 
will carry only a pilot and copilot. 
Flight radio operator and flight me- 
chanic positions will be eliminated by 
Aeroflot. 

11-1 2s and Il-14s carry as many as five 
men in the cockpit— two pilots, naviga- 
tor, radio operator and mechanic— al- 
though Aeroflot is also trying to reduce 
crews on these planes. 

An-24s cam 44 passengers, compared 
with 36 for the high-densitv version of 
the 11-14. Revised takeoff' weight for 
the An-24 is 42.997 lb. against 38,587 
lb. for the 11-14. 

Block-to-block speed for An-24s, 
497-559 mi. flights, according to newly- 
released data, is 255 mph., compared 
with 199 mph. for 11-1 4s. Revised An- 
24 top speed at maximum altitude is 
310 mph. against 256 mph. for the 
11-14. 

Average An-24 cruising altitude is 
19,685 ft. The 11-14 cruises at 8,858- 
9.843 ft. 

Aeroflot claims that An-24s can oper- 
ate from all airports presently used by 
Il-14s. Takeoff run for both craft is 
listed at 1,640 ft. 
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Two of the most advanced 
flight instruments on a TWA jet 

s and gauges alone don't sel one air- know the family car. Men constantly Our pilots are such men-all 
above the rest. Men do. Men who trained to team their singular skills and of them. So you have that man 
flown the oceans and the conti- experience with the most sophisticated reasons to call Trans World A 
s. Men who know jets the way you flight and navigation devices in air travel, next time you fly. in the U. S. or o' 


American President Urges SST Action 

New York— American Airlines President C. R. Smith last week urged the U. S. 
to get moving on development of a Mach 2.4 to 2.5 supersonic transport prototype 
with a Mach 3 growth capability. 

Smith said industry should center its efforts around development of a one-design 
prototype costing about $300 million. The alternative. Smith said, is a $l-bil!ion 


tion. Smith said the prototype program should answer most of the technical prob- 

Smith's timetable for a Mach 2.4 aircraft with growth potential is: contractor 
proposals to be submitted by January, 1964; government evaluation to be completed 
and prototype contract award in March, 1964; first flight by Dec. 31, 1966; prelim- 
inary flight evaluation to be completed by April, 1967; final decision on source 
selection by June, 1967; Federal Aviation Agency certification by December. 1971, 
including possibly eight deliveries that vear, and production and delivery of 12 to 
15 aircraft per year beginning in 1972. ' 

Smith said talks with manufacturers have indicated that such a schedule is 
' Government's role would be to administer the prototype contract. Smith said. 

In a related development, FAA last week appointed Gordon M. Bain, the FAA 


New York Control Center Burden 
May Curtail Traffic After 1968 

By Ward Wright arrivals and 16 departures in addition 

to six helicopter (lights. 


New York— New York's growing air 
traffic burden, already saturating the 
area’s Air Route Traffic Control Center 
tor an average of four hours per day, may 
force the city to turn away traffic after 
1968 until a fourth metropolitan airport 
is built. 

This opinion was voiced by Oscar 
Bakke, assistant administrator. Federal 
Aviation Agency's eastern region, at a 
recent presentation of New York’s air 
traffic problem with an emphasis on 
Idlcwild Airport. 

FAA Study 

Bakke's remarks were backed by the 
results of an exhaustive FAA study 
of air traffic in the New York area for 
one day— Friday, June 7. 

Results of the study for that day in- 
cluded these facts; 

• Aircraft handled. New York Air Route 
Traffic Control Center handled a total 
of 3.600 IFR contacts including over- 
flights compared with a normal daily 
average of 2,800 and a normal peak of 
about 3,000 contacts. 

• Arrivals and Departures. Between 5 
and 7 p.m. EDT, IFR flights at Idlc- 
wild totaled 50 arrivals and 45 depart- 
ures. VFR flights totaled 12 arrivals 
and 12 departures in addition to 13 
helicopter trips. 

During the same period, La Guardia 
showed a total of 33 IFR arrivals and 
34 departures. VFR flights totaled 12 
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Newark had 27 IFR arrivals and 36 
departures, 15 VFR arrivals, and 18 de- 

S arturcs. There also were 12 helicopter 
ights. 

• Delays. Average arrival delay between 
5 and 7 p.m. at Idlewild ranged from 
0 to 42 min. with an average delav of 
23 min. Departure delay ranged from 

of 1 hr. 57 min. with an average delav 
of 1 hr. 20 min. 

Arrival delays at La Guardia ranged 
from 7 to 29 min. with an average de- 
lay of 1 5.7 min. Departure delays 
ranged from 0 to 1 hr. 14 min. with an 
average delay of 29.9 min. 

Newark arrival delays ranged from 0 
to 3 min. with an insignificant average, 
and departure delays ranged from 0 to 1 
hr. 7 min. with an average delay of 4 1 .4 

• Traffic load per controller. From 4 
to 6 pan., traffic in each of the New 
York metropolitan area's five principal 
traffic control sectors ranged above the 
1 5 aircraft per hour maximum allowed 
each controller as a guide in staffing a 
sector. Each sector is staffed by two 
controllers. 

Traffic per controller, between these 
hours, ranged from a low of 17 contacts 
at the Deer Park-Riverhead sector to 27 
contacts at Solbcrg sector. 

Average number of contacts from 
10 a.m. to midnight ranged from a low 
of 13 at Colt’s Neck and Deer Park- 
Xugust 5, 1963 


Rivcrhcad to a high of 22 at Pough- 

Contributing factors to the unusually 
high June 7 traffic load, Bakke said, 
were college and weekend vacationers 
coupled with a marginal VFR condi- 
tion which was not bad enough to dis- 
courage business flying. Nevertheless, 
FAA officials feel the June 7 peak is 
indicative of a trend that will eventu- 
ally limit the influx of aircraft into the 
New York area. 

Current Plans 

Present plans for relief of New York's 
shrinking air space center around con- 
struction of a fourth airport well outside 
the traffic patterns of the present metro- 
politan terminals. 

Port of New York Authority, a bi- 
state agency operating New York’s 
metropolitan airports, estimates that it 
would take from six to seven years to 
complete a new airport if it were begun 
today. This could mean a period of one 
or more years of restricted aircraft 
scheduling beginning about 1968 until 
the new metropolitan airport reaches its 
completion. 

Decision on a site for a fourth air- 
port. delayed since 1961, is still stalled. 
Port Authority, whose original proposal 
calling for a fourth airport near Morris- 
town, N. J.. was rejected by that state, 
has been ordered by the governors of 
both states to restudy sites at Burling- 
ton. N. J., and Pine Island. N.Y. and 
submit a new report on the sites in 60 
to 90 days. 

The Burlington site, below Trenton 
and Bordentown. N. J., is over 65 air 
mi. from Manhattan and the Pine Is- 
land site is over 40 mi. At present, no 
one has any clear idea of how to bring 
passengers from either site quickly and 
cheaply. On receipt of the new Port 
Authority report, the governors can 
choose one site or the other or tell the 
authority to come up with another pro- 

Other Proposal 

One other proposal, Raritan Bay be- 
low Staten Island— about 25 mi. from 
city center appears to have been effec- 
tively killed. Austin J. Tobin, executive 
director of the Port Authority, told the 
meeting that air traffic patterns from 
existing airports "make this site com- 
pletely unfeasible from the standpoint 
of existing air space.” 

Raritan Bay would have required the 
use of filled land, which was not consid- 
ered a major engineering stumbling 
block in the project. 

If either the Pine Island or the Bur- 
lington sites were chosen, a revision in 
the bi-state compact would be necessary 
to give Port Authority jurisdiction over 
the airport-a step that would require 
state legislation. 
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AC or DC 

Transducer outputs 


one channel — or a hundred — of reliable, accuraic transducer signal-conditioning. Sanborn 
probably makes the instrumentation you need. Types a/ units include amplifiers for virtually 
all AC and DC transducer outputs, excitation sources, and numerous readout and recording 
instruments. Packaging ranges from single-channel portable and plug-in units to multi-channel 
amplifier modules for system rack mounting. In performance capabilities, choices run from 
simple, low-cost DC signal conditioning circuitry to highly versatile equipment providing 
maximum input/output adjustment and control. 

FOR AC-EXCITED TRANSDUCERS such as DT's, strain gage bridges and variable 
reluctance units, Sanborn offers single- to 8-channel Carrier Amplillcrs for rack, cabinet or 
portable case mounting; Phase-Sensitive Demodulator Amplifiers, Accelerometer and Inte- 
grating Amplifiers; compact, low-cost 28 VDC or I IS VAC Transducer Converters for carrier 
excitation and signal demodulation of DT-type transducers: and 115 VAC or battery-operated 
portable Transducer Amplifier/ Indicators providing transducer excitation, signal amplification 
and panel meter readout. 


a gages. I 


Sanborn makes 15 different signal-condition 
Level and Stabilized DC types arc each availa 
KC and DC-100 cps differential amplificat 


' r DC-50 KC, 3-lerminal flouting amplification, the 


g amplifiers. Straight DC. DC Coupling, Low 
three different amplifier Scries. For DC-10 
with floating input isolated from fioating 


"S60" Scries provides high performance in 


ompact highly reliable package. 7 


AC or DC aim cr instrumentation problems now with your Sanborn Sa/cs-ktwmeering 

Representative. He can supply valuable experience, complete information and the reliable equip- 
ment you need. Or write 


SANBORN COMPANY. 


175 Wyman Street, Waltham 54, Mass. 



MIAMI INTERNATIONAL'S double-deck parking system is visible in aerial photograph. Center portion of terminal building is seven 
stories high, contains hotel and airport offices. T-shaped international finger is near center of terminal. Location of new Eastern Air 
Lilies and Pan American World Airways overhaul centers is to right of Runway 27R-9L at top of picture. 


Major 11. S. Airports — Part 7: 

Atlanta, Miami Share Concepts, Problems 


By Robert H. Cook 

Atlanta— Atlanta Municipal and 

Miami International airports share 
common beliefs and problems in their 
role as the two largest air traffic hubs 
in the U. S. Southeast. 

Both arc staunch advocates of the 
finger design terminal and each handles 
an almost equal number of airline pas- 
sengers. Last year, the Atlanta facility 
handled 4.1 million passengers and 
Miami handled 4.2 million. 

Their answer to complaints of long 
walking distances for passengers echoes 
that of every airport with a similar 
centralized design— there is no more 
practical method to handle high vol- 
umes of airline traffic (AW June 17, 
p. 45). 

Walking Distance 

Walking distance from ticket 
counters to loading gates can be as 
much as 1 .500-2.000 ft. in Atlanta's 
angular arrangement of six fingers, and 
ncarlv that distance at Miami’s six 
fingers, which radiate outward from 
the 2,300-ft. long terminal building. 
A weary trudge of nearly one full mile 
is possible for the connecting interline 
passenger at each terminal, and here 
again the airports both contend that 
the small percentage of such passengers 
docs not justify concern. 


However, a surprising amount of 
ramp traffic at both airports consists of 
airline VIP carts, whisking the wiser 
or better-known passengers to connect- 
ing flights. Officials of both airports 
wistfully hint that it might lighten 
their complaint files if the airlines 
would reveal the availability of this 
sendee to a larger segment of the 
public. 

The city of Atlanta foresaw these 
problems nearly eight years ago when 
it considered building a mobile lounge 
facility. As in the case of Chicago's 
O’Hare International Airport (AW July 
1 5, p. 4s). the idea was rejected by the 
airlines, which objected that the design 
would not permit enough area for op- 
erations offices and equipment storage. 
A circular design terminal with fingers 
was also considered but rejected in 
favor of the present design, which re- 
quires a built-in transfer time of 20 
min. between flight schedules. 

With 52 gate positions, the cost of 
a moving sidewalk through the fingers 
would be prohibitive, and the airport 
has also abandoned the idea of electric 
cart transport in the fingers after a 
brief experiment two years ago. Carts 
were used in the fingers over a five- 
month period, with a 25-cent round 
trip fare. The idea was dropped be- 
cause of lack of patronage, Atlanta air- 
port officials say. 


One probable reason for passenger 
complaints about Atlanta Municipal is 
that ever-increasing numbers of them 
have arrived late because of air traffic 
congestion in the area. The airport 
now handles about 380,000 passengers 
a month and has experienced landing 
delays of up to 32 min., and on one 
occasion a total of 22 flights were 
scheduled to land at the same time. For 
several months the Federal Aviation 
Agency has been placing all scheduled 
aircraft within a 50-mi. radius of the 
airport under constant radar surveil- 

Parallel Runway 

The only way to solve this problem. 
Atlanta feels, is to acquire a parallel 
runway which would permit simultane- 
ous landings and takeoffs, stepping up 
the airport’s present acceptance ratt- 
an estimated 50%. The runway would 
parallel the airport's fully instrumented 
Runway 9-27. 

However, there are problems with 
both the FAA and the residents of Clay- 
ton County, in which half of the air- 
port property is located. Atlanta's city 
charter forbids the purchase of such 
land unless it is for “immediate gov- 
ernment use." Clayton County resi- 
dents. many of whom are among the 61 
persons who have filed noise law suits 
totaling S3 million against the airport. 
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This Doppler system will fail. 

(But only once in 3,000 8-hour flights.) 


This Doppler system will fail. 

(Approximately 54 times in those 
same 3,000 8-hour flights.)* 


The system on the left is Collins 
Dual Doppler. The substantial in- 
crease of Collins Dual Doppler re- 
liability over a single system offers 
you near certainty that on any given 
flight one of the systems (of the 
Dual Doppler) will be operational. 
The proof? Here is the applicable 
mathematical formula. 

Pd = 2P.-P. 2 

where Ps = e' ,/m and where Ps is the 
reliability of a single system, "e" is 
the base of Napierian logarithms, 
2.71828, "t" is the elapsed time of 


the flight, (in our tests, 8 hours,) ”m" 
is the mean-time-between-failure of 
422 hours* for Collins single Dop- 
pler. To find out how dual Doppler 
will perform on your routes, substi- 
tute your route flying time for "t." 

If you have any questions about 
the formula or your answer, call your 
Collins Sales Engineer. And there's 
a lot more to Collins Dual Dopplet 
than just reliability. For complete 
information write or call us today. 


•Based on users 


COLLINS RADIO COMPANY 
Cedar Rapids - Dallas 
Los Angeles • New York 
International Division, Dallas. 
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have been opposing the new runway 
proposal. About 155 acres of land and 
500 homes would be involved in the 
purchase. 

As it is now planned, there would 
be a maximum separation between the 
runways of only 4.-100 ft., as opposed 
to FAA's own standards requiring a 
minimum of 5.000 ft. 

Atlanta Alternative 

If FAA rejects this measurement, 
Atlanta will have to push further into 
Clayton County, facing the problem of 
even greater resistance from the resi- 
dents and higher purchase costs. But 
first it needs FAA approval to imple- 
ment the city charter's "immediate use” 

Meanwhile, the airport is changing 
the grade on Runway 3-21 and plans 
a 1,500-ft. extension to give it a total 
length of 7.000 ft. 

Last year, the airport earned a net 
operating profit of $1.9 million, and 
after principal and interest payments on 
bond issues, recorded a surplus of S542.- 
000 . 

With an expansion program in 
mind. Atlanta has notified the airlines 
that it intends to negotiate for higher 
landing fees. 

The present landing fee formula has 
been in effect for 32 years and still has 
37 years to run. 

Miami International has at least two 
distinct advantages over Atlanta in the 
area of passenger convenience. Sepa- 
rate restaurant and lounge facilities are 
located at the beginning of each finger, 
and most shopping facilities are dupli- 
cated at measured intervals throughout 
the vast terminal building. In addition, 
a 270-room hotel has been designed as 
a part of the terminal building at the 
airport. 


One of the most prevalent public 
complaints in the past was that the air- 
port's two-story fingers were not air- 
conditioned. Three have now been re- 
furbished to include air conditioning, 
and the balance will be finished by the 
end of this year. The finger used by 
Eastern Air Lines is being redesigned 
and modified to use jetwav loading 
bridges and a $2-million project is 
under way to improve the international 
finger. The airport has a total of 74 
gate positions. International passengers 
accounted for nearly 25% of Miami 
International’s total passenger volume 
last year. 

With a high percentage of vacation- 
ers. the airport is also benefiting from 
its Airport Expressway, which has cut 
ground travel time to Miami Beach 
hotels to about 16 min. 

Four Runways 

Miami International has four well- 

a uipped runways, including two paral- 
runwavs, which it feels will be ade- 
quate to handle future traffic growth. 
About 85% of the total traffic is han- 
dled bv the 10.500-ft. Runwav 27R-9L 
and its 9,350-ft. parallel 9R-27L. both 
of which are cast-west runways. The 
other two runways, oriented in a gen- 
eral north-south and northeast-south- 
west direction are the 8,400-ft. Runway 
30-12 and Runway 35-17, which is 
6,200 ft. long. 

Eastern has completed a new $16 
million jet maintenance base on the 
airport and Pan American World Air- 
ways will complete a similar S5-million 
project including an office building 
before the end of this year. Site of the 
new projects is on the north side of 
the aiqjort property formerly occupied 
by the old 36th St. Terminal. Con- 
struction of the Eastern project was 


financed through a Dade County Port 
Authority bond issue, secured by East- 
ern’s signing of a 30-vear lease on the 
property. 

It has been estimated that these two 
airlines, along with Delta and National, 
have a total investment of more than 
SI 50 million in the airport. Present 
landing fee charges are not levied 
against these carriers, and the airport 
has been attempting to negotiate a new 
fee schedule. The present schedule is 
effective through 1966. 

Preferential Takeoffs 

As with most large air terminals, 
Miami has instituted a system of pref- 
erential runway takeoffs to avert noise 
complaints. It has also reduced all 
training flights and halted engine run- 
ups in the very late and early hours. 
General procedure is to direct depart- 
ing flights to reach an altitude of 2,000 
ft. and distance of 5 mi. over the 
ocean before turning to cross the city 
proper at reduced power settings. 

The airport reports that it has re- 
ceived good cooperation on the noise 
problem from surrounding communi- 
ties. The city of Miami has cooperated 
in zoning land in the airport area, and 
complaints from the Miami Beach 
area dropped after an intensive pub- 
licity program conducted by the Port 
Authority. Main thrust of the cam- 
paign, picked up and supported by both 
newspaper and television media, em- 
phasized the dollar value of air trans- 
portation to the Miami area and the 
need to provide a maximum of safety 
for the airline passengers. 


(The eighth and final article in this series 
will he a report on Dulles International Air- 
port. It will appear in a subsequent issue of 
Aviation Week & Space Technology.) 
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Why do so many leaders choose Beech? 

No wasteful “ break-in ” period. Beech has broad successful experience 
meeting prime contractor process and systems requirements. 





b “"“' 

SgSrgKSiiSS 






m 

er^s'cssats: 







RAYTHEON ... a leader in radar for space vehicles 


Top illustrations (left 
to right) : Landing, 
Rendezvous, Docking. 

Left: Raytheon’s Pro- 
totype Rendezvous 
Radar installed in 
the Martin Marietta 
Company's Closure 
Test and Training 
Facility. 


Raytheon — leading designer and manufacturer for 
ground-based, aircraft, and missile systems — has 
developed and is testing prototype space radars for 
RENDEZVOUS . . . DOCKING . . . LANDING. 
Currently being explored under Raytheon’s in-house 
space radar program are several interesting configu- 
rations. One of these, the Raytheon Rendezvous Radar, 
has been installed in the Martin Marietta Company’s 
Closure Test and Training Facility at Denver, Colorado. 
It is applicable to such systems as Apollo, Lunar 


Logistics System, Mai’s Excursion or Command Module, 
Satellite Inspectors, and Manned Space Stations. 
Variations of the system are now being tested for 
particular missions. 

For additional information — or a discussion of how 
the same Raytheon integrated system capability can 
be applied to your requirements — contact Neil A. 
Montone, Director, Marketing, Space and Information 
Systems Division, Raytheon Company, Bedford, 
Massachusetts. 

^RAYTHEON^ 



Dassault Mystere 20, powered by Pratt & Whitney JT12A-8s 




Mystere 20 
Performance 
Demonstrated 

Dassault Mystere 20 executive jet, which 
made its first public appearance at the re- 
cent Paris Air Show, is aimed at a wide inter- 
national market. U. S. version will oiler 
engine and accessory options to be pro- 
duced in this country. The prototype, 
shown here in demonstration flight at Paris 
Air Show, is powered by Pratt & Whitney 
JT12A-8 turbojets of 3,300 lb. thrust each. 
Version for British customers will offer op- 
tion of Bristol Siddclcy Viper 20 engines. 
Future performance and range may be 
boosted by adoption of turbofans, possibly 
the General Electric CF700 oft fan. Maxi- 
mum cruise with JT12A-8s is quoted as 
522 mph. at 30,000 ft. 



Landing distance for the Mystere 20 is given as 2.62-4 ft. for cither the Pratt &' Whitney- or Bristol Siddelcy-powcrcd version. Approach 
speed for both is 110 kt. Maximum range with IFR reserves for cither aircraft is quoted at 1.366 mi. 




AERONAUTICAL ENGINEERING 


■ 



CONICAL LIFTING BODY model developed by Flight Research Center is a 900-lb. glider model of the M-2 lifting body under study. 

NASA Focuses on Three Aircraft Areas 


By Edward H. Kolcum 

Washington— Character of the U. S. 
aeronautical research program is chang- 
ing to reflect the dwindling number of 
aircraft under development, but the 
National Aeronautics and Space Admin- 
istration feels it is keying its full re- 
search resources to the aircraft require- 
ments that have been defined as well 
as those of the future. 

NASA’s annual aeronautical research 
funding has dropped from $50 million 
five years ago to $16.2 million for Fiscal 
1964, a factor which has brought in- 
creasing criticism that the agency is 
devoting too little to aircraft research 
because of its preoccupation with space 
programs. 

The problem, according to Dr. Hugh 
L. Drvden, deputy NASA administra- 
tor, is that "not many new aircraft 
are being developed. Some feel that 
NASA can produce a large class of new 
aircraft and get the [aircraft] industry 
on the rise. But research will not be 
on a rising curve as long as so few air- 
craft are being built." 

To counter this criticism, NASA 
held a research seminar recently to ex- 
plain that it is focusing research largely 
on three programs— the supersonic 
transport, hypersonic research aircraft 


and vertical/short takeoff and landing 
aircraft— as well as feeding fundamental 
data to the basic information storehouse 
for aircraft programs that may evolve in 
the future. 

Highlight of the seminar was the 
agency’s review of its supersonic trans- 
port research. The conclusion that can 
be drawn from the review is that the 
agency feels it is able to take a much 
larger role in the supersonic transport 
development program— probably to the 


Fiscal 1964 NASA 

Aeronautical Research 

Program 

Effort in 
Manpower 
(%of 
total) 

Funding 

millions) 

S, iper.mii 

22 

$ 3.8 

V/STOL 

15 

1.6 

X-15 ... 


0.9 

Loads, str 


2.5 

\erodwi n 

ics . . 13 

1.9 

Operating 

.... 13 

2.4 

Propulsion 

.... 10 

3.1 

Total 

100 

S16.2 


same degree as in the X-15 program, 
where NASA is technical manager. 

Federal Aviation Agency is over-all 
manager of the supersonic transport 
program, with NASA the technical con- 
sultant. Dr. Raymond L. Bisplinghoff, 
director of NASA's advanced research 
and technology, said the agency is pre- 
pared to spend more on this effort if 
Congress approves the President's re- 
quest for S60 million in supplemental 
funds to start the program moving 
(AW July 1, p. 39). A total of $3.S 
million has been allocated for super- 
sonic transport research in NASA's Fis- 
cal 1964 request, but the agency feels 
it has now isolated the critical problems 
associated with the aircraft and is 
ready to commit more money to the 
work of solving them. These problems 
are in the areas of the engine, struc- 
tures, materials and aerodynamics. 

Charles H. Zimmerman, director of 
aeronautical research, said NASA would 
like to have two competing supersonic 
transport types under development 
through prototype construction. James 
E. Webb, NASA administrator, said 
NASA is on the record favoring a 
steel aircraft capable of Mach 3 speeds. 
Langley Research Center will be host 
to an industry conference on the super- 
sonic transport Sept. 17 and 18 (AW 
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July 29, p. 27), when NASA will re- 
lease the results of configuration studies 
being made by Boeing and Lockheed 
(AW Apr. 1, p. 58) as well as the in- 
house research under way. 

Other seminar highlights were: 

• Hypersonic aircraft have a wide va- 
riety of potential missions, according 
to Laurence K. Loftin, Jr., assistant 
director at Langley, with the greatest 
potential in an orbital supply system 
and in very high speed transportation 
between points on the earth. 

He identified as key hypersonic air- 
craft research problem areas: high per- 
formance ramjets able to operate over 
the entire speed range, efficient variable 
geometry hypersonic inlets and exits, 
advancements in structures and mate- 
rials, and the standard aerodynamic 
problem of low drag with high ”lift-to- 
drag ratio configurations. 

Dr. Dc E. Beeler, associate director 
of Flight Research Center, briefly de- 
scribed a hypersonic research aircraft 
(HRA) capable of flying in the Mach 
8 to 10 range that could be the next 
generation of experimental aircraft. 

• X-15 initial exploratory program es- 
sentially has been completed, but the 
aircraft can be modified for use as a hy- 
personic cruise vehicle testing platform. 
Dr. Beeler said. Various materials can 
be placed on the X-l 5 structure, and the 
aircraft can carry hydrogen-fuel engines 
aloft for testing. 

• Vertical and short takeoff and land- 
ing (V/STOL) aircraft research covers 
a broad area in NASA, but consider- 
able research remains to be done— par- 
ticularly in the area of operating prob- 
lems— to bring this aircraft type into an 
operational status, according to John 
1\ Reeder of Langley. 

Reeder said helicopters were the first 
and still are the only true V/STOL air- 
craft. A promising avenue to improving 
the helicopter, he said, lies in the use 
of the hingeless rotor, which will pro- 
vide much better stability and control, 
reduce drag on the rotor hub and pro- 
duce sufficient moment in the rotor 
mast to handle large centcr-of-gravity 
shifts for operating on a sloping terrain. 

In order to improve the inherent 
speed and range limitations of the heli- 
copter and yet retain its qualities, NASA 
is studying a wide range of propeller- 
driven V/STOL types, Reeder said, but 
he pointed out that "the testbed air- 
craft available thus far have not been 
adequate for a realistic study of VTOL 
operating problems," NASA has used 
the Bell XV-3, Vertol VZ-2, Rvan 
VZ-3, Doak VZ-4, Bell X-14 and Cur- 
tiss-Wright X-l 00 for extensive flight 
testing of VTOL concepts. 

In addition, the agency participated 
in the engineering evaluation or the 
British Hawker P.1127 and trained 
Hawker pilots with the X-14. NASA is 
now conducting wind tunnel and free 




OPTIMUM AND PILOT CHOICE flight paths for SSI climb schedule arc shown in graph. 
Pilot choice line, developed through simulator runs, results in excessive fuel consumption. 
Takeoff, climb and acceleration phase uses about one-third of the fuel load. 


flight studies of models of the Rvan 
fau-in-wing X-5A and the Bell X-'22. 
with flight research planned for both 
vehicles, Reeder said. 

Mark R. Nichols of Langley reviewed 
the NASA supersonic transport tech- 
nical effort, and he pointed out that 
flight efficiency at higher Mach num- 
bers is limited basically bv the increase 
in surface temperature. 

Materials property studies have 
shown that the tensile strength/den- 
sity ratio for aluminum alloys drops 
rapidly at velocities above Mach 2, and 
these alloys tend to anneal when ex- 
posed to high speeds for long times. 
Temperature at Mach 3 is about 500F. 

Sonic boom overpressure is the only 
critical operating problem introduced 
by the supersonic transport which other 
commercial transports do not have to 
face, Nichols said. However, this makes 
even more critical the precise climb- 


ing, cruising and letdown flight paths 
the aircraft must fly to avoid the other 
problems: exceeding maximum lift and 
altitude, avoiding flutter, gust and buf- 
fet regions, and flying within tempera- 
ture and strength design limits. 

Nichols said the transport should be 
designed to stay under 2 lb./ft.' for 
sonic boom overpressure, and Harvey 
H. Hubbard, also of Langley, discussed 
the research under way to’ better un- 
derstand the sonic boom phenomena. 

Flight tests, wind tunnel configura- 
tion studies and analytical studies of 
atmospheric propagation are under way, 
Hubbard said, to obtain an understand- 
ing of the way in which booms can be 
generated, propagated and predicted. 
These studies are aimed at determining 
the effects of boom overpressure on 
light aircraft, building structures, 
ground motions and communities. 

In his review of hypersonic aircraft 


AVIATION WEEK & SPACE TECHNOLOGY, 


asl 5, 1963 





research, Loftin pointed out that such 
a vehicle would give a wide choice of 
rendezvous launch window and of land- 
ing and takeoff locations for an orbital 
supply system. In addition, it would 
be both recoverable and reusable. 

Loftin concluded that a hypersonic 
cruise vehicle is possible, but that multi- 
stage systems— either all-rocket or a 
combination of rocket and air-breathing 
stages— arc more attractive than a single 
stage. He also cautioned that both 
weights and costs will be high in such 

A plan is being developed now to test 
a hypersonic ramjet up to velocities of 
18,000 mph. by launching it as the 
payload of a three-stage Scout. The 
Scout launch is not yet an approved 


NASA Research Survey 

Washington— Survey of the aircraft’ in- 
dustry bv Dr. Arthur Raymond indicates 
the National Aeronautics' and Space Ad- 
ministration is deficient in only two areas 
of aeronautical research in terms of what 
tile industry wants, according to James 
E. Webb, NASA administrator. 

Although the areas were not identified 
by Webb, the main deficiency is known 
to be in air-breathing propulsion re- 
search, which is virtually non-existent in 
NASA. The second area is believed to 
be in electronics. 

Dr. Raymond, retired vice president 
for engineering at Douglas Aircraft Co. 
and now a NASA consultant, surveyed 
the entire aircraft industry as a result of 
criticism that the agency is not conduct- 
ing enough aeronautical research. Dr. 
Hugh L. Drydcn, deputy NASA admin- 

fer from the fact “that they don't know 
what's going on” in aeronautical research. 

NASA’s Lewis Research Center for- 
merly was a leader in air-breathing pro- 
pulsion research, but in the past few 

to space propulsion projects. 


project, but an approved plan is to test 
ramjet systems in four tunnels for 
speeds, up to Mach 11, scale effects, 
cold operation and hot operation. 

One of the basic problems of a hy- 
personic aircraft is the environment in 
which it will operate, Loftin said. This 
environment will result in a 4.000F 
heat load on the nose, 3,000F on the 
leading edges, 2.500F on the lower 
surface and 1.500F on the upper surface. 
Complicating these heat loads, which 
will cause the nose to deflect as much 
as 25 ft., is the hydrogen fuel, which 
must be stored at — 420F. 
Aerodynamic Problems 

Problems in aerodynamics stem from 
the configuration characteristics inher- 
ent in the vehicle. Fuselage will have 
a large volume, and the leading edges 
must be blunt to survive the heat loads. 
Stability and control must be main- 
tained at angles of attack from 0-25 
deg. In addition, the airframe must be 
able to survive turbulent heating rates 
and surface roughness effects. 

Plans have been made for flight re- 
search in both supersonic transport and 
hypersonic aircraft research at Flight 
Research Center, Beeler said. The re- 
search program includes: 

• Supersonic transport— Northrop F-5D 
will investigate operating problems; 
North American A-5A flying qualities; 
North American RS-70 both aerody- 
namic heating and stabilization systems; 
a prototype transport, when built, will 
test structural loads, and the General 
Dynamics-Grumman F-lll (TFX) will 
determine lift-drag ratio. 

NASA is preparing an agreement by 
which the RS-70 can be used for this 
research, either with NASA or USAF 
crews, as well as for studies of the sonic 
boom overpressure (AW July 29, p. 27). 

The RS-70 and Lockheed JetStar will 
be used to determine handling qualities, 
and JetStar for configuration evaluation 
and design requirements. 

In certification of the supersonic 


transport, the F-5D will be used at mini- 
mum flying speeds, and the JetStar for 
demonstration techniques. The A-5A 
and RS-70 will be used to determine 
air traffic control compatibility and for 
systems evaluation. 

• Hypersonic aircraft. The X-l 5 and. 
if built, the hypersonic research aircraft 
will conduct research in the disciplines 
of lightweight structures, air-breathing 
propulsion, flight control and aerodv- 

Beeler also pointed out that Flight 
Research Center is continuing its re- 
search for improved light and execu- 
tive aircraft, for which it uses the Jet- 
Star, an Aero Commander and a variety 
of smaller aircraft. Objectives of this 
program are to improve stability and 
control, pilot display, handling quali- 
ties and to conduct operations research. 
Conical Body 

Flight Research Center also has be- 
gun preliminary work on a conical lift- 
ing body, actually a glider model of 
the M-2 lifting body. The 900-lb. 
model has been towed both by automo- 
bile and light aircraft. It was built in a 
few weeks at a cost of $30,000. 

Charles W. Harper of Ames Research 
Center explained the growing use in 
aeronautical research of simulators that 
ultimately will be able to fit flight con- 
trol tasks into early aircraft design. 
NASA currently uses three methods to 
assess handling qualities: analytical, in 
which both pilot and aircraft design 
are represented by mathematical mod- 
els, variable stability aircraft and 
ground-based simulators. 

PRODUCTION BRIEFING 


Garrett Corp.’s AiRcsearch Aviation 
Service Div., Los Angeles International 
Airport, has a $2.4-million follow-on 
contract for the conversion of 120 Air 
Force KC-97G aerial tankers to C-97G 
transports. Fifteen aircraft have been 
converted and kits are being built for 
the 120. Converted aircraft will carry 
troops, stretchers, cargo or any combi- 
nation of these. Value of the entire 
program is $5 million. 

Air Force will sell as scrap nearly 
1,000 reclaimed aircraft hulks within 
the next 90 days. All four sales will be 
held at Defense Surolus Sales Office, 
Davis-Monthan AFB, Tucson, Ariz. 
First sale will be for 254 aircraft includ- 
ing T-35s, B-47s, B-50s, F-80s, F-89s 
and KC-97s. Second sale, also Aug. 6, 
is for 40 B-29 carcasses located at Aber- 
deen Proving Ground, Md. Third sale, 
tentatively scheduled for Sept. 5, is for 
290 miscellaneous fighter carcasses. 
Fourth sale, to take place about Nov. 
5, is for miscellaneous aircraft. 

(Continued on p. 65) 
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Amazing new telephone switching system is its own "doctor” 


There are 6500 transistors and 45,500 diodes in the heart 
of a new Bell Telephone electronic switching system. 

Yet, if any components fail, finding them is easy. 

That's because Bell experts have given the system a 
mind which can tell what’s wrong with itself. 

What’s more, the system can indicate where the cure 
for the failure can be found in a 1295-page "medical dic- 
tionary" which it authored itself! 

The Bell System developed this new system for 
use in its first commercial Electronic Central Office 


which will begin operation in Succasunna, N. J H in 1965. 

Bell engineers estimate that the system's mind and 
dictionary will locate 90% of all failures that might de- 
velop at Succasunna. 

This will assure the great reliability needed for new, 
super-fast electronic telephone switching. 

Ingenuity to the nth degree is demanded for today's 
communications. And. in the Bell System, the world's 
leading staff of imaginative specialists in military and 
civilian communications welcomes this challenge. 



Bell Telephone System 


/ WESTERN ELECTRIC CO. / BELL 


AMERICAN TEL. 


L. CO. 


TELEPHONE LABORATORIES / 


OPERATING COMPANIES 




How Goodyear "Engineered Value” solved 4 more flight problems 



FOR LIGHT PLANES 


FOR THE AIR FORCE 


FOR THE NAVY 


PROBLEM: Develop a compact anti-skid unit 
SOLUTION: Goodyear Proximity Anti-Skid Detector 

ADVANTAGES: New skid-sensing device eliminates 
generator and mount, saves space. Unit, seen at 
right below, is 72% smaller than regular unit shown 
at left. Extremely efficient at high temperatures. 


PROBLEM: Land a Mach 2 Fighter 
SOLUTION: Goodyear Wheels & Brakes 


PROBLEM: Safer Light Plane Landings 
SOLUTION: Goodyear 3-T Nylon Tire Cord Body 


PROBLEM: Portable refueling base 
SOLUTION: PILLOW Tanks 


ADVANTAGES: Compact. More braking capacity than 
any other unit its size. Fast tire changes. Easy to 
maintain. Wheel and brake may be changed sepa- 
rately or together. Near-instant anti-skid control. 


ADVANTAGES: Maximum strength for high-impact 
landings. Greater protection from breaks, bruises, 
heating, tread-cracking. Controls tire growth in 
service. Increases tire retreadability. 


ADVANTAGES: Lightweight. Collapsible. Store fuel 
(or any other bulk liquid) temporarily or perma- 
nently. Can also be used for emergency bulk liquid 
transportation. Minimum vapor loss. Move easily. 


“Engineered Value” is a Goodyear exclusive. It means extra value in products developed through 
the unmatched capabilities of one of the world’s largest, most experienced manufacturers of air- 
craft components-Goodyear. Since Kitty Hawk, Goodyear scientists, engineers and researchers have 
been solving flight problems with “engineered value” products. They stand ready to solve your prob- 
lems, too. For full information write Goodyear, Aviation Products, Dept. H-1715, Akron 16, Ohio. 


GOODYEAR 

AVIATION PRODUCTS 



Ten German Roland C-1I Bombers crossed the British lines 
near Festubert, Belgium on the morning of July 1, 1916. They 
were headed for another crippling raid on an Allied city. Which 
one? St. Omer? Calais? Dunkirk? Boulogne? No one ever 
found out. The Germans never got there. 

They were first met by a very brave young pilot in No. 32 
Squadron of the Royal Flying Corps. Second Lieutenant J. C. 
Simpson attacked the German formation single-handedly. But 
in a matter of minutes he was shot down. 


Soon after that, the same formation was spotted by Major L. W. 
B. Rees, Commander of No. 32, on a routine patrol. Mistaking 
the C-IIs for British planes coming home from a raid, Rees 
flew over to join them. He didn’t know they had just killed one 
of his own men. 

Rees was piloting a De Havilland 2. Powered by a 100 h.p. 
Gnome Monosoupape rotary pusher engine, the two-bay bi- 
plane was designed around the stationary Lewis machine gun 
fixed in the very front of the cockpit. Instead of aiming the gun 


at a target, pilots aimed the airplane. 

The planes Rees mistook for friends 
were the most unusual bombers ever 
seen up to that time. Instead of sporting 
the usual maze of wires, struts and 
square corners, the Roland C-II broke 
all the rules. 

Ingenious engineering made the new 
two-seater lighter, stronger and faster 
than its prototype. The C-II had 33>/ 2 - 
fcet-long equal span biplane wings and 
a deep, gap-filling fuselage which gave 
it an over-all length of 24 fee' 4 a 9% 
feet height. Biggest innovati. .ie top 
wing was flush with the top of the fuse- 
lage! 

Pilots of the Roland C-II poked their 
heads out of their cockpits by only a 
few inches. To see downwards, they 
looked out of huge cutouts in the trail- 
ing edges of both wings joined at the 
fuselage. Both pilot and observer had 
two large side windows that were prob- 
ably the first escape hatches in the his- 

Powered by a Mercedes 160 h.p. en- 
gine. the Roland C-II could reach a top 
speed of between 103 and 105 mph and 
could stay in the air for three hours. Be- 
cause of its great speed, it needed little 
fire power. The only machine gun on the 
plane was a Parabellum air-cooled 
weapon mounted on a revolving ring 
around the observer. 


When one German official got his first 
look at a Roland C-II and its painted 
mouth, he said it looked like a whale. 
From that moment on. it was affection- 
ately known as “der Walfisch.” 

Rees was almost on top of the ten 
Walfische when he realized they were 
less than friendly. He had two easy 
choices to make. Cet out of there. Or 
attack. One of the Walfische made his 
choice easier. He attacked Rees. Rees 
hit him with a long burst at short range 


The daring Major aimed his D.H.-2 at 
another Walfisch and put 30 rounds 
into his belly. The wounded bomber 
went straight down and landed in the 
German lines. 


The rest of the formation scattered 
like sheep before a yapping dog. The 
leader of the Cerman group and two 
other Walfische kept on toward the 
British area. Rees followed them. He 
wouldn’t give up the hunt. 

One of the observers in a Roland C-II 
got lucky. He wounded Rees in the thigh 
and shot off part of the D.H.-2's rudder. 

But Rees wouldn’t quit. He kept up 
his fire until he was within ten yards of 
the rear Walfisch. He could see the 
wounded German observer firing like a 
wild man in all directions. The leader 
of the Walfische then gave up and 
turned for home. Rees kept after him 


until all his ammunition was gone. Then 
he flew for home. 

For single-handedly upsetting a raid 
of ten Cerman bombers, Rees received 
the Victoria Cross— highest decoration 
in the British empire. It was a good 
day’s harpooning. 


Did Rees stay in the RAF? 
Yes. And he retired in 1931 as a Croup 
Commander. That was just about the 
time that Leach developed its line of 
Balanced Armature Relays to meet the 

ments of new aircraft. 


Leach is now very big in 
Space Electronics, isn’t it? 

Right again. ..with tape recorders, tele- 
metering equipment, relays, timing de- 
vices. In fact, we were in the space busi- 
ness long before it became popular! 


What’s your latest project? 

Apollo. Leach has been given the con- 
tract to develop lunar flight tape re- 
corders for the three-man spacecraft 
that will orbit the moon. The recorders 
will weigh half as much as the most 
sophisticated recorders now available, 
yet they’ll have twice the capacity and 
require only one-third the power. 



Where are they being 
developed? 

At Leach’s Azusa, California plant, 

electronics. Leach also has facilities in 
Los Angeles. San Francisco, New York, 
Washington, D. C., Dayton, Seattle, Bos- 
ton. Huntsville, Zurich, Geneva and Mu- 
nich. If you’re thinking about space, 
maybe Leach can ease your mind. Why 
not give us a call? 

LEACH 

CORPORATION 

405 Huntington Drive. San Marino. Calif. 
Export: LEACH INTERNATIONAL S. A. 


(Continued from p. 60) 

Bell Aerosystcms Co., Buffalo. N. Y., 
has signed a licensing agreement with 
the Anti-Friction Hull Corp., of Laurel, 
Md. for the rights to use. manufacture, 
sell and sub-license vessels employing 
the Hydrokeel principle. This principle, 
developed by Anti-Friction Hull, em- 
ploys air, forced out between side keels 
to form an air pocket beneath the hull 
bottom and above the water surface 
thereby increasing performance by cut- 
ting water resistance. 

Swcdlow Inc., Los Angeles. Calif., 
has broken ground for a new plant fa- 
cility on its 22 acre site in the manufac- 
turing district of Garden Grove, Calif. 
First unit, about 50,000 sq. ft., will 
house the company’s aircraft trans- 
parencies facilities. When all units arc 
completed, the 150,000 sq. ft. facility 
will consolidate segments of the firm’s 
aircraft and missile plastics activities. 

Lockhccd-Califomia Co., Burbank, is 
developing study techniques and analy- 
tical methods for five future space mis- 
sions under contract from Jet Propul- 
sion Laboratory. Missions under study 
include orbiting manned space station, 
manned lunar base, unmanned flyby 
Jupiter probe, unmanned vehicle to re- 
turn samples from Venus, and a manned 
Mars landing and return. 

Atomics International, a division of 
North American Aviation, Inc., Canoga 
Park. Calif., has a 5400,000 contract 
from NASA’s Lewis Research Center 
to study the interactions of liquid alkali 
metals such as lithium, sodium or po- 
tassium when used in systems fabricated 
of refractory metals such as tungsten, 
tantalum, hafnium or niobium. 

General Dynamics/Convair will con- 
tinue engineering studies on a Ground 
Effect Takeoff and Landing (GETOL) 
aircraft under a 5128,000 contract from 
Bureau of Naval Weapons. A GETOL 
aircraft would be supported by a ground 
effect air cushion during vertical takeoff 
and landing or acceleration over an un- 
improved land or water service. It 
would then cruise conventionally. 

Bell Aerosystcms Co., Buffalo. N. Y., 
has received follow-on production or- 
ders from Lockheed Missile and Space 
Co. totaling more than $5 million for 
its Agena rocket engine. 

Beckman Instalments, Fullerton, 
Calif., has an 589,778 contract from 
Marshall Space Flight Center for de- 
velopment of techniques and associated 
instrumentation for the rapid quantita- 
tive detection of hydrogen in oxygen, 
nitrogen and inert gases. The instru- 
mentation would be used to detect hy- 
drogen leaked around missile installa- 
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Turbomeca Planning Lightplane Turbine 


By Warren C. Wetmorc 

Bordes, France— Orcdon 5, newest 
and smallest of the Turbomeca gas tur- 
bines, is scheduled to be built in proto- 
type form next year. Turboprop v ersion 
of the engine, rated at 518 eshp., is 
aimed at the lightplane market, while 
the 300-slip, turboshaft variant is de- 
signed for small helicopter application. 

Unit price for the Orcdon 3 in mass- 
production is expected to be in the vi- 
cinity of 56,000— which would place it 
in a competitive position with compar- 
able reciprocating engines. Production 
is slated to begin in 1965. 

Estimated specific fuel consumption 
for the turboprop Oredon 3 is 0.520 
Ib./eshp./hr. at maximum takeoff power 
and 0.545 lb./shp./hr. for the turbo- 
shaft engine. Takeoff and sea-level max- 
imum continuous ratings arc identical, 
while the turboprop version will develop 
204 eshp. at an altitude of 19.600 ft. 
and a speed of 310 mph. Specific fuel 
consumption corresponding to these 
conditions is 0.495 lb./cshp./hr. 
Design Features 

Oredon 3 is basically a scaled-down 
Astazou 2 and employs many of the 
tested design features of that engine, 
according to the company. 

Compressor consists of two axial-flow 
stages between which are mounted two 
sets of vane-type flow straighteners, fol- 
lowed by a single centrifugal-flow stage. 
Theoretical pressure ratio is 7.5 at max- 
imum shaft speed of 60,000 rpm. 

Diffuser aft of the compressor is made 
up of a radial and an axial section which 
distributes air to the direct-flow annular 
combustion chamber. Fuel is injected 
radially from a centrifugal distributor 
located in the hollow shaft connecting 
the compressor and turbine shafts-a 
standard Turbomeca technique— and ig- 
nited by a torch igniter. Entire shaft 
rotates on four main bearings made up 
of ball and roller bearings. Three-bladed 
electric variable-pitch propeller— an op- 
tional item— is driven at a nominal 2,500 
rpm. by a coaxial propeller reduction 
gear. Output shaft speed for the turbo- 
shaft engine is 6,000 rpm. 

Dry weight of the turboprop Oredon 
3 with standard equipment is 143 lb., 
while the turboshaft engine is about 1 1 
lb. lighter. Over-all length of the turbo- 
shaft is 3.5 ft. and that of the turbo- 
prop is 4.3 ft., including propeller. Both 
versions have the same maximum 
diameter of about 1 ft. 

Engine power in the turboprop en- 
gine is controlled by the propeller pitch 
control lever, which is operated as a 
conventional throttle— a forward move- 
ment toward high pitch increases power. 



This is possible through the use of 
an isochronous governor, which main- 
tains a constant turbine speed by actu- 
ating a fuel-metering device downstream 
from the fuel pump. Turbine rotation 
speed is determined by the pilot by 
means of a lever which adjusts the gov- 
ernor balancing spring. 

Since the power delivered by the en- 
gine at constant turbine rpm. and air- 
speed is defined by the propeller pitch, 
a change to higher pitch slows the en- 
gine by increasing the resisting torque. 
The governor responds by automatically 
augmenting the fuel flow— and there- 
fore the engine power— until the pre- 
selected turbine speed is restored. 

Propeller pitch limiter is incorporated 
into the system to keep the engine 
power within the authorized limits. 
This device prevents the propeller pitch 
from exceeding the maximum accepta- 
ble value for a given airspeed by lessen- 
ing the pitch if the airspeed happens 
to decrease once maximum pitch has 
been achieved. Conversely, if the pro- 
peller is set at the minimum pitch cor- 
responding to the existing airspeed and 
the airspeed is then increased, the 
limiter effects an immediate increase in 
the propeller rpm. to preclude excessive 
propeller drag or turbine over-speeding. 

Turbomeca says that the system’s 
self-stabilizing capability will be partic- 
ularly useful during final approach. 
Once the propeller pitch has been set 
to give the desired approach angle, any 
change in airspeed will result in an op- 
posite power variation and hence a 
change in the rate of descent. The pilot 
is thus able to maintain the proper slope 
only by adjusting the angle of attack. 

Another feature of the power control 
system is the automatic maximum 
power mode, which is operated by a 


pushbutton in the cockpit. Propeller is 
maintained automatically at maximum 
pitch corresponding to the actual air- 
speed, thereby enabling the aircraft to 
fly at any airspeed with maximum de- 
liverable power. This feature should be 
most useful during takeoff run, opti- 
mum climb-out and aborted approaches. 
Manual override is accomplished by 
pulling back the pitch control lever. 

Isochronous governor is used to main- 
tain turbine speed at a constant level 
in the turboshaft Oredon 3. 

Time between overhauls (TBO) for 
both versions of the Orcdon 3 has been 
set tentatively at 750 hr., a figure which 
Turbomeca hopes to increase after suffi- 
cient test hours have been logged. 
Other Developments 

Latest model of the Artouste 2 turbo- 
shaft engine, designated the C3, is rated 
at 530 slip, at takeoff, yielding a SFC 
of 0.830 lb./shp./hr. 

Total production of all models of the 
engine to date at the Bordes plant 
amounts to more than 1,300 units. The 
majority of these— with the later models 
derated to 406 shp.— equip the Sud 
SE 3130 Alouette 2 helicopter, while 
the remainder are used in industrial 
power applications. 

Artouste 2 gas section consists of a 
single stage centrifugal-flow compres- 
sor giving a compression ratio of 3.88:1 
at 34,000 rpm. Radial-axial diffuser pre- 
cedes the annular combustion chamber, 
which employs centrifugal fuel injection 
and torch igniters. 

Two-stage axial-flow turbine with in- 
tegral blades is followed by the exhaust 
diffuser. Shaft has two ball-and-roller 
bearings. Reduction gear at the forward 
end of the shaft reduces the shaft speed 
to 5,860 rpm. 
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Fully equipped for the Alouette 2, 
the engine’s dry weight is 31 5 lb. Over- 
all length is 4-5 ft., height is 1.8 ft. and 
width is 1.4 ft. 

Time between overhauls for the 
Artouste 2 C3 is currently 1,000 hr. 

Artouste 3B, which powers the Sud 
SE 3160 Alouette 3 helicopter, differs 
considerably from the 2C version. Power 
rating is 586 eshp. for takeoff and maxi- 
mum continuous power for a SFC of 
0.71 lb./eshp./hr. Engine is 6 ft. long 
over-all, 1.65 ft. wide and 2.05 ft. high. 

Differences in the gas section include 
the following: 

• Axial-flow compression stage precedes 
the centrifugal compressor. Two rows 
of flow straighteners are mounted be- 
tween the two stages. Compression ratio 
is 5.2:1 at 33,500 rpm. 

• Third stage is added to the axial-flow 
turbine. 

• Shaft has four ball-and-roller bearings. 

Dry weight of the Artouste 3B with 

standard equipment is 2S7 lb., and 
TBO is 750 hr. Approximately 250 of 
these engines have been produced to 
date. 

More than 150 Astazou 2 engines 
have been produced in both turboprop 
and turboshaft versions, which develop 
a takeoff power of 555 and 546 eshp., 
respectively. 

Turboprop Astazou 2 is employed 
in the Potez 840, the SFERMA Beech 
Marquis and the Pilatus Turbo-Porter. 
In addition, the U. S. firm of Riley 
Aircraft, Inc., is considering establish- 
ment of a program for rc-engining de 
Ilavilland Doves with the Astazou 2 

Sud Alouette 2 has been experi- 
mentally retrofitted with a derated 
turboshaft version of the engine, known 
as the Astazou 2A, resulting in a re- 
ported 40% increase in the range or 
payload capability due to the improved 
specific fuel consumption. Turboshaft 
Astazou 2 is also used in the Italian 
Agusta Model 1 1 5 helicopter. 

Gas section of the Astazou 2 has es- 
sentially the same configuration as the 
Oredon 3, except that axial flow com- 
pressor possesses only one stage and the 
shaft rotates on three bearings. Com- 
pression ratio is 6:1 at maximum speed 
of 43,500 rpm. This rate is geared down 
to 6,000 rpm. in the turbosliaft engine 
and to either 2,200, 2,080 or 1,800 rpm. 
in the turboprop version, depending on 
the reduction gear used. 

Maximum power SFC is 0.586 for 
the turboprop version and 0.599 for 
the turboshaft version. Over-all lengths 
are 6.36 ft. and 4.15 ft., respectively; 
maximum diameter is 1.5 ft. for both. 
Turboprop version has a dry weight of 
272 lb. with standard equipment, while 
the comparably-equipped turboshaft 
version weighs about 2 lb. less. 

Engine control systems in the two 
Astazou 2 versions are identical in prin- 




MARBORE 6 TURBOJET, below, shown in first production model, is designed to be inter- 
changeable with the Marbore 2 and will eventually replace it on the Turbomeca production 
line. Thrust of the Marbore 6 is 1,060 lb. at takeoff. Marbore 6 is now flying in the 
Moranc-Saulnicr Paris 2 and Potcz-Hcinkel CM.191. 
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Lunar landing gear. . . from the people at Gendix 

Landing struts for lunar excursion craft and landing skids for manned re-entry vehicles. □ Other people 
at Bendix are working on engine control systems, landing gear, rocket equipment, high temperature 
composite materials and nuclear mechanisms. An Aerospace team of skilled and experienced people 
. . . skilled in all phases of program management, backed up by complete engineering and production 
facilities, give Bendix the capabilities to undertake many varied Aerospace programs. □ To find out what 
this Bendix team can do for you, write: General Sales Manager, South Bend 20, Indiana. 


Bendix Products Aerospace Division 






ciple to those in their respective Oredon 
5 counterparts. 

Turbomcca is presently developing 
the Astazou 10, an improvement on the 
Astazou 2 embodying a second stage in 
the axial flow compressor. Compression 
ratio is 7.5:1 at -13,000 rpm. 

Astazou 10 will develop 666 eshp. 
at takeoff while consuming fuel at the 
rate of 0.510 lb./cshp./ hr. Dimensions 
are the same as in the Astazou 2, and 
dry weight with standard equipment is 
281 lb. 

Astazou 10 is under consideration as 
a replacement for the Astazou 2s 
used in the Potez 840, Turbomeca said. 

Further evolution of the Astazou 10 
is being studied. Desired performance 
for this engine includes a 715 eshp. 
takeoff rating and an SFC of less than 
0.514 Ib./eshp./hr. TBO of the Astazou 
10 is 750 hr., compared with 500 hr. 
for the Astazou 2. 

Bastan 4 turboprop engine, which 
powers the Nord 260 Super Broussard 
light transport, has been phased out 
after a production run of approximately 
100 engines. 

Its successor, the Bastan 6, is the 
powerplant for the Nord 262 pres- 
surized Super Broussard. Latest and 


most powerful models of the Bastan 6, 
the A2 and B2— which differ only in 
the propeller reduction gear ratios of 
approximately 18.5 and 21.1, respec- 
tively— deliver a takeoff power of 1.080 
eshp. Corresponding SFC is 0.58 lb./ 
eshp./hr. 

Compressor for the Bastan 6 has an 
axial-flow first stage and a centrifugal- 
flow second stage with two rows of flow- 
straightening vanes between them. 
Compression ratio at 33,500 rpm. is 
5.5:1. 

Radial-axial diffuser precedes the an- 
nular combustion chamber using torch 
igniters and centrifugal fuel injection. 
Provision has been made for the in- 
stallation of a water-methanol injection 

Three-stage axial flow turbine is fol- 
lowed by a welded sheetmetal exhaust 
diffuser. Turbine blades are machined 
intcrgrally with their discs. Reduction 
gear output shaft speed is 1,811 rpm. in 
the A2 and 1,588 rpm. in the B2 ver- 

Rcady-to-fly dry weight of the Bastan 
6 is 860 lb., including the three-bladed 
Ratier-Figeac propeller. Enclosed in its 
nacelle, the engine measures 2.32 ft. in 
height and 2.25 ft. in width. Over-all 


length from the tip of the propeller 
hub to the exhaust plane is 5.95 ft. 

Controls for the Bastan 6 consist of 
two levers. For takeoff, the turbine 
speed lever— which maintains the de- 
sired rpm. by adjusting the propeller 
pitch— is set at maximum and the power 
lever is advanced to its takeoff stop. 
The latter governs fuel flow as a func- 
tion of the pressure and temperature 
variations at the air intake. 

During maximum continuous power 
and cruise regimes the turbine speed 
lever is set at maximum rpm. The 
power lever is positioned to obtain the 
desired fuel flow, which is read from a 
manometer measuring the pressure dif- 
ferential across the compressor and cali- 
brated in fuel-flow units. 

Time between overhauls for the Bas- 
tan 6 is anticipated to increase from 
the present 750 hr. to 1,000 hr. 

Bi-Bastan turboshaft engine consists 
of two Bastan 6 engines mounted in 
parallel and coupled by means of a 
common reduction gear. Output shaft 
of this gear, which turns at 2,710 rpm., 
is canted at an angle of 30 deg. 46 min. 
to the plane defined by the axes of the 
two engines. 

Power of the Bi-Bastan— which theo- 
retically could be as high as 1,860 shp. 
—has been limited to 1,500 shp. to 
pennit flight with one of the compo- 
nent engines out. SFC is 0.875 lb./ 

Two engines have separate fuel sys- 
tems and are mechanically isolated from 
each other by a free-wheel located be- 
tween the engine reduction gear and 
the common reduction gear. Thus, if 
one engine or one engine reduction 
gear fails the other will continue to 
operate at its maximum continuous 
power. 

Output shaft speed is held constant 
by means of an isochronous speed 
governor in conjunction with a double 
fuel-metering device. 

Fully-equipped dry weight of the dual 
engine is 1,065 lb. Over-all length is 
6.5 ft. and width is 3.48 ft. 

Sud Aviation has re-engined a 
Sikorsky S-58 helicopter with the Bi- 
Bastan, a modification which required 
only a 2.2-ft. lengthening of the engine 
compartment in the nose. 

Though the new engine is 25 hp. 
lower in power than the original Wright 
reciprocating engine, the helicopter’s 
maximum speed has been increased 7 
mph. to 130 and the service ceiling 
raised to 11,500 ft., a gain of 2,000 ft. 

Major gains were realized in hovering 
capability. Hovering ceiling in ground 
effect was increased to 11,150 ft. in 
comparison to 4,900 ft. and hovering 
ceiling out of ground effect rose by 
2,500 ft. to the new figure of 4,900 ft. 
Still-air range was increased from 182 
mi. to 248 mi. 

Another addition to the Bastan 
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family, the turboshaft Bastan 7. is now 
being developed. Designed to develop 
1,300 shp. at takeoff, the engine is 
slated to power the Sud SA 330 assault 
helicopter (AW July 29. p. 46). 

Most powerful of Turbomcca ’s turbo- 
shaft and turboprop engines is the free- 
turbinc Turmo series, of which two 
models are ready for production: 

• Turmo 3C-3 turboshaft engine is de- 
signed to power the Sud SA 3210 Super 
Frelon helicopter. Takeoff power rating 
is 1,480 shp. for a SFC of 0.596 lb. 
/shp./lir. 

• Tuniio 3D-3 turboprop engine is 
derived from the 3C-3 and has the 
same power and fuel consumption 
figures. Production models of the Bre- 
guet 941 and 942 four-engine STOL 
transports will be equipped with this 

Production of the two engines hinges 
on orders for the Super Frelon and 
Breguct 941 942. Turbomeca now feels 
that, for budgetary reasons, the orders 
for the aircraft— and hence for the en- 
gines— will be smaller than originally 
anticipated. 

Cas generator is identical for both 
engines and comprises a two-stage axial- 
flow centrifugal-now compressor giving 
a 5.5:1 compression ratio, and annular 
combustion chamber with centrifugal 
fuel injection and a two-stage axial-flow 
turbine with integral blading. Turbine 
speed at takeoff is 33,700 rpm. 

Exhaust gases turn a two-stage free 
turbine at a nominal speed of 19,000 
rpm., which is geared down to a 5,700 
rpm. output shaft speed in the 3C-3. 
For a description of the 3D-3 power 

& Space Technology, July 15, p. 73. 

Dry weight of the Turmo 3C-3 with 
standard equipment is 484 lb. Over- 
all length is 6.5 ft., width is 2.25 ft. and 
height is 2.3S ft. 

Dimensions of the Turmo 3D-3 in- 
clude an over-all length (less propeller 
reduction gear and propeller) of 6.33 ft., 
a width of 3.69 ft. and a height of 3.05 
ft. Drv weight including tail pipes is 
694 lb. 

TBO for the 3C-3 is 1,000 hr., com- 
pared with 750 hr. for the newer 3D-3. 

Turbomeca's entry in the small turbo- 
fan engine arena is the Aubisque, which, 
with a takeoff thrust of 1,550 lb., is the 
company's most powerful jet engine 
now in production. Maximum thrust 
SFC is 0.600 Ib./lb. thrust/hr. Two 
Aubisques power the Saab 105 trainer 
and light attack aircraft, which made 
its maiden flight recently. Engine has 
prompted considerable interest within 
the airframe industry, one company of- 
ficial said. Queries have also been re- 
ceived concerning the feasibility of con- 
version of present aircraft to the Au- 
bisque. Aubisque has a dc-iccd air 
intake and dc-iccd variable incidence 
guide vanes. Single-stage axial-flow fan 


—which is also the first compressor 
stage— is driven at a lower speed than 
the turbine shaft by means of a coaxial 
reduction gear. 

Two flow straightencr grids precede 
the separator casing, which divides the 
airflow from the fan into the hot and 
rold flows. The latter passes through 

ic annular by-pass duct surrounding 
the hot section. Second stage axial-flow 
compressor is located at the inlet of the 
low-flow section preceding two rows of 
vane diffusers. 

Third compressor stage is a centrifu- 
gal-flow type, and is followed by the 
radial-axial diffuser. Compression ratio 
across the three stages is 6.9:1 at 32,- 
500 rpm. 

Fuel is injected centrifugally into the 
annular combustion chamber and ig- 
nited by means of two torch igniters 
energized by a double ignition coil. 

Aubisque turbine consists of two 
axial-flow stages with attached blades. 
Exhaust diffuser also serves as the tail- 
pipe for the hot flow. Cold-flmv tailpipe 
is separate; at the exhaust plane the two 
flows are unmixed. 

Standard equipment for the Aubisque 
includes separate oil pumps for normal 
and inverted flight, as well as the usual 
fuel and starting system. Dry weight 
of the engine thus equipped is 510 lb. 
Over-all length is 6.6 ft., width is 2.12 
ft. and height is 2.45 ft. 

Provisional TBO for the Aubisque 
has been set at 750 hr. 

Perennial best seller among the Tur- 
bomcca engines is the Marborc 2 turbo- 
jet. which is rated at 880-lb. thrust. 
More than 3,500 units have been pro- 
duced at the Bordes plant for installa- 
tion in the Fouga CM. 170 Magister 
air force trainer and the CM. 175 
Zephyr naval trainer, the Morane-Saul- 
nier Paris and the Nord CT.20 target 

Variant of this engine, the Marbore 
4, is manufactured under license in the 


U.S. by Continental and bears the 
designation J69. Cessna T-37 trainer 
and the Ryan Firebee target drone are 
equipped with the J69. 

Marbore 2 has a SFC of 1.15 lb./ 
lb. thrust/hr. at maximum thrust. 

Engine's gas section employs a single 
stage centrifugal flow compressor giving 

rpm. This is followed by the unusual 
radial-axial diffuser, annular combus- 
tion chamber with centrifugal fuel in- 
jection, and a single-stage axial-flow tur- 
bine with integral blades. Exhaust 
diffuser has cone and a flange for 
mounting the tail pipe. 

Dry weight of the Marbore 2 with 
standard equipment is 310 lb. Engine 
is 5.15 ft. long over-all and 1.87 ft. in 
diameter. TBO is presently 400 hr. 

Marbore 2 is scheduled to be phased 
out of production in favor of the more 
powerful Marborc 6, although Turbo- 
meca says that a substantial backlog 
of Marbore 2 orders still exists. 

Marbore 6 generates 1,060 lb. thrust 
at takeoff for an SFC of 1.11 lb./lb. 
thrust/hr. 

Weight and dimensions are identical 
to those of the Marbore 2— the engines 
are meant to be interchangeable— and 
the gas section is essentially the same, 
except that detachable blades arc used 
in the turbine. 

Morane-Saulnier Paris 2 and the 
Potez-1 leinkcl CM.191 are both pow- 
ered by the Marborc 6, as will be future 
Fouga Magisters. Company said that 
there is a possibility that the Magisters 
now in service will’ be retrofitted with 
the engine. About 1 00 Marbore 6s have 
been built. 

Turbomeca's present monthly pro- 
duction rate is 70 to 90 engines. Break- 
down of the figure can vary consider- 
ably. but on the average Marbore 2 and 
6 turbojets account for approximately 
45, with the balance being divided 
among the remaining engines. 
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Begins Ground Tests Prior to First Flight in Fall 


Short-span wings, located fore and aft of the X-19's center of gravity, provide lift during high-speed flight. Lift in hover is provided by 
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1,000,000,000 Why’s 


In data processing machines, in radar installa- 
tions, in missile guidance systems— in well over 
1 billion electrical-electronic circuits, A-MP‘ Taper 
products rate first choice. And with good reason. 
Maximum Density-An A-MP termination, just 
slightly thicker than the wire insulation diameter, 
permits maximum circuit concentration. Provides 
greater space freedom for design requirements 
of other vital components. 

Front-end Fitness-AMP's precision taper creates 
peak mechanical and electrical characteristics. It 
makes the pins self-cleaning and self-locking. 
Makes sure they stay put under the most gruelling 
operating conditions. 

Compression-crimp Consistency-Quick, precise 
attachment by matching crimping tools eliminates 
oxide creep, burnt and brittle insulation, cold 
solder joints. Assures uniformity throughout the 
connections, and at a lower total installed cost 
than any other method. 


Broadest Selection -With AMP you choose from 
the most complete line of taper products in the 
industry. All types of pins— stamped and formed, 
uninsulated and insulation piercing types, screw 
machine with insulation support and pre-insulated 
Diamond Grip. One and two piece stackable taper 
blocks in standard configurations of 10, 20 and 
30 cavities. Plus a long list of companion items, 
such as vertical entrance blocks, taper bus bar 
and taper tab blocks. 

For all maximum density, high reliability circuits, 
choose A-MP Taper products. Complete informa- 
tion available on request. m»«wsoiAimMoiowATO. 
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Syncom 2 Succeeds in Early Experiments 


By George Alexander 

Cape Canaveral— Syncom 2 was 
slowly drifting into position over Brazil 
late last week as the National Aero- 
nautics and Space Administration 
planned to halt its drift rate within 
the next 10-14 days and thus make it 
the first satellite to achieve synchron- 
ous orbit around the earth. 

Syncom 2, developed for NASA’s 
Coddard Space Flight Center by 
Hughes Aircraft Co. (AW Dec. 12, 
1960, p. 52), appeared to be a major 
success for the U. S. space program. 
Il returned “excellent quality” voice, 
teletype, music, facsimile and test-tone 
transmissions between a ship stationed 
on the west coast of Africa and land 
stations in Lakehurst and Ft. Dix, 
N. J. These stations are operated for 
NASA by the U. S. Army Satellite 
Communications (SATCOM) agency. 
First Experiment 

First communications experiment 
with Syncom 2 was successfully at- 
tempted July 26, the day of its launch, 
as the satellite flew upward on its long 
transfer ellipse to a circular and syn- 
chronous orbit. Subsequent experi- 
ments, which included two-way tele- 
phone conversations and a tape record- 
ing of the Star Spangled Banner, were 
conducted immediately after achieve- 
ment of a circular orbit (about 6 hr. 
after launch) and at approximate 12-hr. 
intervals thereafter. 

The only anomaly discovered by early 
last week was a below-normal operating 
temperature of 45F within the space- 
craft. NASA and Hughes engineers 
had expected a range of 50-55F. Since 
the hydrogen peroxide in one of the 
satellite's two attitude and velocity con- 
trol systems is less efficient at this lower 
temperature, the civilian space agency 
was considering changing Svncom’s 
orientation to bring it more directly 
into the sunlight and thus raise its in- 
ternal temperature. This reorientation, 
besides heating the peroxide, also 
would provide a better charge on the 
solar cells around the cylindrical walls 
of the spacecraft. 

Hie activc-rcpcatcr communications 
satellite was launched from here at 9:53 
a.m. (EST) July 26 after three post- 
ponements earlier in the week (AW 
July 29, p. 27). The three-stage Delta 
launch vehicle, built by Douglas Air- 
craft Co., successfully orbited its 19th 
payload in 20 attempts; it missed its 
planned liftoff time by only 0.3 see. 


The first stage, a modified USAF 
Thor 1RBM. developed about 170,000 
lb. thrust and burned for 1 46 sec. The 
second stage, powered by an Aerojet- 
General liquid-propellant engine of 
7,500 lb. thrust, separated and ignited 
about 4 sec. later, burning for about 
166 sec. to about T 4- 316 sec. The 
fairing around the Syncom 2 payload 
was jettisoned at T 4- 180 sec., or about 
30 sec. after second-stage ignition. 

A 40-sec. coast period followed burn- 
out of the second stage, during which 
time the Bell Telephone Laboratories 
radio-command guidance system made 
steering corrections. The Delta is 
guided by a 'Dior autopilot during first- 
stage burning. 

At T + 356 sec., small stabilizing 
spin rockets were fired to impart a spin 
of 150 rpin. to the third stage and the 
payload. Two seconds later, the ex- 
hausted second stage was dropped. The 
third stage, an Allegany Ballistic Lab- 
oratories solid-propellant motor, was 
fired at T + 372 sec. and burned for 
40 sec., injecting Syncom 2 into a 
highly elliptical earth orbit with a 
perigee of about 140 mi. 


The flight plan called for Syncom 2 
to fly approximately half of this ellipti- 
cal transfer orbit, transferring to a cir- 
cular orbit at the apogee point. During 
Syncom 2’s climb out to apogee (a 5 
hr. 20 min. leg in the flight), the third 
stage was jettisoned at 9:42 a.m. (EST), 
and the tracking transponder turned on 
at 10:01 a.m. The transponder signals 
were fed into Goddard's computers at 
the center’s Greenbelt, Md., facility, 
and computations were made on the op- 
timum altitude for firing of the apogee 
“kick" motor, contained within the 
center of the spacecraft. 

Apogee Motor 

The Jet Propulsion Laboratory-de- 
veloped solid-propellant apogee motor, 
developing nearly 1,000 lb. thrust, was 
fired at 3:06 pan. by a preset timer 
nearly 6 hr. after launch. It placed 
Syncom 2 in a slightly eccentric circular 
orbit. The perigee, at 21,280 mi., was 
slightly lower than the planned 21,500 
mi. Injection velocity was about 80 fps. 
higher than ideal figure of 10,087 fps. 

The apogee, at 22,760 mi., also was 
lower than the planned 22,950 mi., and 


Rendezvous Radar Used in Simulator Study 
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If yon had to understand wliat made the can talk... 

you’ll be interested in a career at Aerospace 


J ust hearing the words wasn't enough 
for you. You thought in terms of why 
and how you could hear and why you 
couldn’t hear when the string was 
slack. If this curiosity has expanded 
and sharpened through the years to 
include such areas as acoustics, prop- 
agation theory, and vibration theory, 
you well may be the kind of man 
who'll find an enviable and unique 


career opportunity at Aerospace 
Corporation. 

Chartered to give the U.S. Govern- 
ment the benefit of the best in space 
and missile knowledge and experi- 
ence, Aerospace serves as architect- 
engineer in the advancement of space 
science and technology. Aerospace 
does not engage in manufacturing. 
It is an organization dedicated to 


planning, evaluation, and technical 
direction of missile and space projects 
for the Air Force. 

If you combine your technical com- 
petence with thinking that goes 
beyond the average, you should 
investigate Aerospace Corporation. 
For complete information, write to 
Charles Lodwick, Room 101. P.O. 
Box 95081, Los Angeles 45, Calif. 
An equal-opportunity employer. 



Simulators Aid Launch Problem Study 

at Van Nuvs Automatic Ground Equipment Facility. Lockheed Missiles and Space Co. 
Simulator at left has ‘'boom” type mast similar to those found at Atlantic Missile Range 
and Point Argucllo. Vehicle has sertical rise of 12 ft. at launch velocities and boom has 
a retract capability of about 8 ft. Nose cone configuration (black) is probably a recover- 
able re-entry tvpc launched by an Atlas/Agena. Background simulator mast duplicates 
configurations at Vandenberg AFB. with vehicle sertical rise of 12 ft- and flag retraction 
of 30 deg. This Agcna configuration probably would be boosted by a Thor. 


the period, at 23 hr. 28 min., was less 
by 28 min. than planned. All actual 
parameters, however, were well within 
the spacecraft’s corrective capability, 
NASA said. 

Although true orbital circularity was 
and is regarded as optional, these initial 
orbital parameters and the consequent 
difference in relative velocities between 
the satellite and the rotating earth 
caused Svncom 2 to lead the earth by 


about 7.5 deg. per day in an eastward 
direction. 

In order to take up a position over 
35 deg. west longitude (approximately 
over Brazil), roughly 100 deg. from its 
circular orbital injection point over the 
Mozambique Channel off the east 
coast of Africa, Svncom 2 was to have 
drifted westward at a rate of 5-7.5 deg. 

The USNS Kingsport, in the Lagos 
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Gemini Ejection Test Successful 


First test of Gemini seat ejection system (AW Apr. 29, p. 65) during a simulated boost 
phase of flight has been successfully completed with boilerplate hardware at Naval Ord- 
nance Test Station, China Lake, Calif. The spacecraft, with hatches locked open, was 
mounted on a high-speed rocket sled and reached a speed of approximately 600 inpb., 
providing a dynamic pressure of about 875 psf. The escape system is being developed by 
Weber Aircraft Corp., Burbank, Calif. 


harbor of Nigeria, commanded firing 
of tile hydrogen peroxide jet parallel 
to Syncom 2’s spin axis on Saturday 
afternoon. July 27. The thrust vector 
of this little jet has the same direction 
as that of the apogee motor and caused 
the satellite to accelerate and go into 
a higher orbit. About 110 fps. of the 
peroxide sphere's total 299 fps. capa- 
bility was expended to move Syncom 
2 into an orbit with a perigee of 22,110 
mi. and an apogee of 22.800 mi. 

At this altitude, the relative differ- 
ence between satellite and earth veloci- 
ties was such that Syncom 2 now lagged 
the earth by about 4.5 deg. daily, and 
so began drifting westward. 

Presently over about 10 deg. west 
longitude, it would take about another 


10 days before the satellite finally 
arrives over 55 deg. west longitude. 
NASA could, however, fire the peroxide 
thruster again and increase the westerly 
drift to reduce this time still further. 

When Syncom 2 is over the desired 
longitude, the peroxide thruster will be 
fired again to null out this drift rate. 
About 47-51 fps. will be required to 
halt the drift. At this time, the satel- 
lite’s rotation should be synchronized 
with a >point on earth. However, be- 
cause Syncom 2’s orbital plane is in- 
clined approximately 30 deg. to the 
equator, a trace of the satellite’s orbital 
plot would resemble a Figure 8, moving 
from 30 deg. north to 30 deg. south 
latitude. 

At the same time, two comprcssed- 


Thermal Paints Protect Agena Payload 


This molecular circuit 
used in the 
improved Minuteman 

This is a photomicrograph (enlarged 37 times) of a 
molecular flip flop circuit which is used in the U.S. 
Air Force’s Improved Minuteman Missile System. The 
circuit is equivalent to 40 discrete active and passive 
components and was designed by Autonetics Division 
of North American Aviation, Inc. It was molecularized 
and is being produced by Westinghouse Molecular 
Electronics Division. Westinghouse has available the 
industry’s broadest line of standard digital and linear 
circuits. The digital blocks are fully compatible and 
can be interconnected to perform any digital function. 
The linear line covers all functions and has a useful 
operating range up to 30 megacycles. Also, for special 
requirements, Westinghouse has the proved ability 
to translate virtually any customer circuit design into 
molecular blocks. Call your local Westinghouse Rep- 
resentative (listed below) or contact the Westinghouse 
Molecular Electronics Division Headquarters, P. 0. 
Box 1830, Elkridge, Maryland (301) 796-3066. You 
can be sure ... if it's Westinghouse. 

446 4411 
828 54C3 
M?,0SM 
944 3863 
241. 7600 
631-6136 
748 0711 
276 2611 
634 8171 
872 7013 
246 6441 
724 779! 

634 644? 

632 3)01 
729 2258 
482 9660 
276 1800 
248 9303 
927 6651 

621 9003 
.372 0043 
241 659? 

382 1203 
391. 2800 
747* 5903 
234 4651 

622 0308 
421 691 1 
739 8507 
782 9873 
.628 8843 

® 

We never forget how much you rely on 

Westinghouse 

If you are attending Wescon, be sure to visit the 
Westinghouse display, booths 4626-4629, 4720-4723. 






3... 300... OR 3,000 MILES OUT... 

Opening the “eyes” of a vehicle — the navigational ports — 
is no mean feat in space. An actuation system must be de- 
vised to sequentially unlatch, open, close and latch doors 
in the vehicle’s skin. The Teleflex answer to this challenge 
is a unique electro-mechanical system that will operate in 
either intense cold or the sun’s direct heat. This, without 
benefit of a heat shield or protection of atmospheric pres- 
sure (think of the phenomenon of “outgassing" which can 
cause cold weldment of adjacent metals). It’s another 
example of Teleflex problem-solving capabilities which 
extend over a broad spectrum of control and feedback sys- 
tems, including unusual accomplishments under hostile 
environmental conditions. Put these capabilities to work for 
you. Teleflex Incorporated, North Wales, Pa. 



nitrogen gas jets will be activated to 
tip the satellite 90 deg. so that Syncom 
2’s spin axis will be perpendicular with 
its orbital plane. With this orientation, 
the satellite's transmitting omnidirec- 
tional antenna— which lies in the plane 
of the spin axis— will always point toward 

Satcllitc-to-ground transmissions will 
be on frequency of 1,814-1,816 me. and 
from ground-to-satellite at 7,316-7,560 
me. The tracking beacon operates at 
1.820 me. Cain of the coaxial slotted 
array antenna is 5.5 db.. and the radi- 
ated beam is pancake-shaped. Beam 
covers roughlv 120 deg. of the earth. 

The 28-in'.-dia, 1 5.5-in.-tall drum- 
shaped satellite was slightly modified 
from its sister version launched from 
here last Feb. 14 (AW Feb. 18, p. 34). 
Modifications (AW June 10, p. 115) 
included: rewiring of the electrical har- 
ness to provide additional paths for 
critical command and power circuits: 
addition of a small silver-zinc emergency 
battery for the telemetry transmitter 
and a backup beacon; addition of an 
accelerometer to measure g-loads during 
firing of the apogee motor; substitution 
of the JPL apogee motor for the Thio- 
kol engine used on the first Syncom, 
and reduction of pressure in the sphere 
of gaseous nitrogen used for orientation 
control. 

Tests conducted by Hughes after the 
failure of the first Syncom led the com- 
pany to believe that the spherical ti- 
tanium tank containing nitrogen under 
3,600 psi. disintegrated under the ac- 
celeration of the 900-lb.-thrust apogee 
motor. Pressure, therefore, in the Syn- 
com 2 nitrogen sphere was reduced 
from 3,600 psi. to 2,500 psi. 

"The net result.” according to Alton 
E. Jones. Syncom project manager for 
Goddard, "has been effectively to in- 
crease the gage of the sphere's skin 
thickness" and thus make it less vul- 
nerable to acceleration loads. 

These changes added about 4 lb. to 
Syncom 2's weight compared with Syn- 
com 1. However, substitution of the 
JPL motor for the Thiokol engine pro- 
vided a 7-lb. weight saving over the 
latter. Including the weight of the 
apogee motor's propellant, Syncom 2 
weighed 147 lb.-. Syncom 1 weighed 
1 50 lb. After firing of the motor, Syn- 
com 2 and its now-empty motor case 
weighed 90 lb.; Svncom i weighed 86 
lb. 

Like its predecessor. Syncoin 2’s 
cylindrical sides were covered with 
3,840 silicon solar cells, which provided 
electrical power to the satellite’s main 
nickel-cadmium batteries. 

Syncoin 's antennas include a slotted- 
arrav for transmitting, a dipole for re- 
ceiving and four turnstiles clustered 
around the nozzle of the apogee motor, 
for telemetry and command. 
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Liquid Hydrogen Test 
Facility BidsRequested 

Huntsville, Ala.— National Aeronau- 
tics and Space Administration has re- 
quested bids on the construction of a 
liquid hydrogen test facility at the 
Marshall Space Flight Center here. 

The proposed facility, which will in- 
clude test stand and support equip- 
ment, will be used for static testing the 
Rocketdyne J-2 rocket engine and a 
non-flight version of the Saturn S-4B 
stage, employing one J-2 engine. 

Project has been set aside for award 
to a small business, according to the 
Mobile District, Army Corps of Engi- 
neers, construction agent for the job. 

Single-position test stand will consist 
of a braced steel superstructure 34 x 68 
ft., with the highest portion about 156 
ft. high. Support will be a rigid con- 
crete mat resting on firm soil. 

Stand will have a flame deflector with 
a water deluge system, a rolling steel 
deck with two roll-up doors, and two 
stiff-leg derricks, one 50 ton and one 
75 ton. 

New facility will be operated in con- 
junction with blockhouse facilities be- 
ing constructed under a S599.294 con- 
tract awarded by the Marshall center 
last October. 




Exhibit in evidence. 



Philadelphia |ya 
Gear Drives 
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S-66 to Measure Electron Density Profile 


Ionospheric beacon satellite desig- 
nated S-66 by National Aeronautics and 
Space Administration will be launched 
into a circular near-polar orbit from Pt. 
Arguello, Calif., aboard a Scout launch 
vehicle no sooner than Aug. 15. 

The satellite's orbit will be inclined 
SO deg. with the equator at an altitude 
of about 600 mi., with a period of ap- 
proximately 105 min., permitting the 
S-66 to view each area of the earth’s 
ionosphere every 24 hr. 

Adapted from Transit 

The S-66 was designed and built for 
NASA by the Applied Physics Labora- 
tory of Johns Hopkins University. It is 
adapted from the Navy’s navigational 
satellite, Transit, also engineered by the 
Applied Physics Laboratory of Johns 
Hopkins. 

Objectives of the experiment are to 
measure the total number of electrons 
between the satellite and earth as re- 
lated to latitude, season and diurnal 
time. Vertical profiles of electron den- 
sity and small-scale irregularities in the 
ionosphere and their geometry will also 
be obtained. Other objectives will be 
to study bulk behavior of the iono- 
sphere as it varies in space and time 


with incoming solar ultraviolet and 
X-ray radiation. 

In addition, personnel at Wallops 



UNDERGOING SPIN TEST at Pacific Mis- 
sile Range, ionospheric beacon satellite will 



Station, Va., will try to illuminate 360 
one-inch fused silica prisms attached to 
the octagonal-shaped satellite by reflect- 
ing a laser beam mounted on a tracking 
telescope off the array of prisms. The 
reflected laser beam will return to the 
telescope to be amplified by a photo 
multiplier tube. A digital counter will 
record the total time the light took to 
reach the satellite and return to the 
ground. Precise position of the satellite 
can be obtained from this infonnation 
by a combination of elapsed time of 
laser beam and azimuth/elevation 

This will be the first time a laser 
experiment has been conducted with 
a satellite, but NASA scientists say 
chances of success are marginal for 
this experiment. 

Ruby Laser 

Goddard Space Flight Center will use 
a 6-in. synthetic ruby rod laser system 
fabricated by General Electric's Missile 
and Space Div., Valley Forge, Pa. The 
ruby rod becomes highly energized by 
energy it receives from a xenon gas- 
filled flash-lamp mounted closely paral- 
lel to it in a special barrel-like metal 
housing. 




Equipment failure and product rejection due to contamination and moisture 
in hydraulic fluid can be eliminated by thorough cleaning of the fluid with a 
Porta De-Con.* Removes particulate contaminates as small as two microns 
nominal. Dehydrates to 25 ppm. Cleans MIL-H-5606, MIL-H-6083, Skydrol, 
Oronite and many other hydraulic fluids, plus other fuels and solvents. Models 
available from 5 gpm to 30 gpm with or without reservoirs. In use by Lockheed, 
Convair, Boeing. IBM, Bendix, American Brake Shoe. U.S. Navy, Air Force. 
Reasonably priced. Circle the card or phone and get all the details. 

Swiss Electro Instruments 

11307 Hindry Ave./loi Angles 45, Calif./Phone; (Area Code 213) 678-6274 




now on sale 
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Both ends of the ruby rod are pol- 
ished and act like mirrors. The green 
light from the flash-lamp excites chro- 
mium atoms within the rod which re- 
emits red light. A fraction of a mil- 
lionth of a second later, the laser beam 
passes through the end of the rod 
which has been made more transparent 
than the other. 

The S-66 weighs about 120 lb. Its 
shell is made of honeycomb nylon and 
glass fiber. It is 18 in. in diameter bv 
12 in. high. Satellite spin is decreased 
from 40 to 4 rpm. by changing the 
spin axis moment of inertia. This is 
done by erection of four blades held in 
place by de-spin assembly cables that 
arc timed to release 7 min. after motor 
burnout and injection of the satellite 

Electron Probe 

The ionospheric beacon satellite is 
equipped with an electron probe ex- 
tending from top to bottom of the 
shell. 

Two 5-ft. whip antennas and two 
dipole antennas for the transmitter ex- 
tend from the ends of opposite blades 
and another whip antenna for the S-66 
command receiver projects from the 
bottom of the satellite. 

Electron density measurements will 
be made using the Doppler shift and 
Faraday rotation methods. The Dop- 
pler shift in signal frequency sent out 
by the satellite varies with the satellite's 
velocity and electron density through 
which the signal passes. 

As the ionospheric beacon satellite 
moves toward the ground station, the 
signal frequencies it sends out arc 
slightly higher than the transmitted sig- 
nal frequencies. 

The opposite effect occurs as the 
satellite moves away from the ground 
station. 

By comparing Doppler shifts at sev- 
eral frequencies, it will be possible to 
determine total electron content and 
densities. 

Faraday Rotation 

The Faraday rotation technique de- 
pends upon measuring the number of 
times the polarization plane of radio 
waves from the S-66 are rotated as they 
pass from the satellite to earth. The 
number of rotations are measured at 
several frequencies from which electron 
densities are calculated. 

A worldwide group of 40 U. S. and 
foreign scientists have volunteered to 
read out data sent by the satellite’s 
radio beacon, making possible a global 
survey of the earth's ionosphere. A 
global survey of this kind would result 
in information necessary to predict 
communication blackouts from geomag- 
netic storms and radio frequency varia- 
tions caused by changes in the iono- 
spheric layers. 
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DDflDI L, fLffl « To P um P and proportion a fuel, an oxidizer, 
| Q L L III a and a corrosive diluent in a single unit. 


SOLUTION 


SUN DSTRAN D*S 
■MULTI-LIQUID PUMP 


... which delivers precise proportions of three such liquids, accommodates widely varying 
inlet pressures and produces discharge pressures of over 3,000 psi. Capable of operation 
at shaft speeds from 1250 to 2500 rpm, overall efficiency at rated flow and pressure is 
demonstrated to be over 75%. Combined maximum capacity of the three fluids is over 
40 gallons per minute. It also incorporates a small fixed displacement piston pump which 
can deliver another fluid at a nominal fixed output of 1 gallon per minute. 

The pump contains five one-piece pistons with three stepped diameters (see sketch) 
and displacement is controlled by varying the swashplate angle with an electro-hydraulic 
servo valve (pictured). 

The presence of the inert diluent makes it practical to handle fuels and oxidizers 
in the same pump body. The inert fluid is interposed between the two reactive fluids so 
that direct leakage of one into the other is prevented. 

Do you have an application for a pump that will handle several fluids in a single 
unit? Or perhaps you have a pumping or proportioning problem that Sundstrand engi- 
neers can solve. For detailed information on our varied experience in axial-piston pumps, 
wr, * e * o: Manager, Application Engineering 



SUNDSTRAND 

AVIATIDN-DENVER 

A DIVISION OF THE SUNDSTRAND CORPORATION • 2480 WEST 70TH AVENUE. DENVER 21. COLORAOO 
DISTRICT OFFICES: WASHINGTON. DAYTON. HOUSTON. LOS ANGELES, SEATTLE. 

If you would like to work at Sundstrand, in Denver, finding practical solutions 
to challenging problems, write to our Personnel Director. 

AN EQUAL OPPORTUNITY EMPLOYER 
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Triple exposure photograph in new Martin Rendezvous Laboratory shows spacecraft making approach 


New 100-foot-long laboratory simu- 
lates complete closing and docking 
for both manned and unmanned mis- 
sions. Visual and television surveil- 
lance can be used during manual 
operation, radar and laser sensors in 
fully automatic exercises. 

A bank of analog computers sup- 
plies effects of space to the mobile 
module. All room walls are anechoic 
to free sensors of interfering noise. 

MAKFrTt ISt S© 




MANNED RENDEZVOUS: 

New Rendezvous Laboratory 
at Martin investigates closure 
and docking techniques 


Rendezvous of orbiting spacecraft is an indispens- 
able technique in future space planning. It is a 
science of precision without precedent, dependent 
largely on booster accuracy and extremely sophis- 
ticated closing and docking techniques. 

To enhance the nation's capabilities in this vital 
science, Martin has built a unique Rendezvous, 
Closure and Docking Laboratory. It simulates for 
technicians and astronauts all the sensor and con- 
trol problems of orbital rendezvous, and it utilizes 
full-scale hardware. It simulates both manual and 
automatic closure from 100 miles out to lock-on. 

This Martin facility will speed the nation's devel- 
opment of rendezvous techniques for manned space 
systems. At Martin, systems management means the 
best possible product, in the shortest possible time, 
at the lowest possible cost. 
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Expert Service for 
Weapon and 
Equipment Systems 

■ The Lear Siegler Service corporation is 
organized and staffed for one purpose: to pro- 
vide the manpower skills required to repair 
and maintain reparables — regardless of 
manufacturer. 

With three localized, sizable instrument repair 
shops(over 100,000 square feet); over 1,500 on- 
site weapon system maintenance specialists 
and equipment system field engineers availa- 
ble for world-wide assignment, Lear Siegler 
Service has the capability and versatility to 
meet most of your service requirements. 

If your responsibility includes maintenance 
planning— and you demand fast turn-around, 
quality workmanship and competitive prices, ! 
consult Lear Siegler Service. For details, write: 
Director of Marketing, 

LEAR SIEGLER 
SERVICE, INC. 

21 Ottawa Ave., N.W., Grand Rapids 2, Mich. 


INSTRUCTION IN 
MISSILE/ SPACE SYSTEM SAFETY 
for the 

AEROSPACE INDUSTRY 

Offered by the 

University of Southern California. 
October 7-October 18, 1963. 

FOR WHOM INTENDED: 

For persons who wish a basic 
knowledge of the new management 
discipline of System Safety. It is 
designed to serve the integrating 
contractor who has responsibility 
for weapons system safety man- 
agement, This course will also 
benefit supervisors, managers and 
engineers of associate contractors 
and sub contractors of weapon sys- 
tems to comply with this new dis- 
cipline. 

DESCRIPTION: 

This course presents the require- 
ments and techniques of system 
safety. Methods for complying 
with the new MIL-S 38130 System 
Safety Specification are presented, 
together with supporting regula- 
tions. Interdisciplinary interface 
is provided to prepare for liaison 
functions required to integrate sys- 
tem safety at all levels of manage- 
ment. Tuition : $225.00 
For brochure and registration Informo- 
UNIVERSITY OF SOUTHERN CALIFORNIA 


Propellants, Propulsion Systems 
Studied to Boost Apollo Capability 


Los Angeles — High-energy propel- 
lants and advanced propulsion system 
designs to extend Apollo spacecraft 
mission capabilities are being analyzed 
by North American Aviation's Rocket- 
dyne Div. An S5-month study is be- 
ing conducted for National Aeronau- 
tics and Space Administration's Manned 
Spacecraft Center under a SI 59,000 
contract (AW May 27, p. 19). 

The investigation is being conducted 
in two phases, essentially similar except 
for operational target dates. Initial 
phase involves propellant combinations 
and systems which could be operational 
by 1970-two years after Apollo is 
scheduled for operation. Second phase 
involves propellants and advanced sys- 
tem designs which could be operational 
by 1975. 

Under Phase 1, Rocketdyne is con- 
ducting a survey of high-energy propel- 
lants and will select four of the best 
candidates for NASA's approval. These 
will be further evaluated with relation 
to availability, experience, performance 
and operational problems. Under Phase 
2. six propellants will be selected for 
further evaluation. 

Following the survey in each phase, 
a detailed analysis will detennine the 
propellant combination best suited for 
each of the Apollo propulsive systems 
(for service module, lunar landing, and 
lunar launch), with reference to relia- 
bility, maximum payload gain, vehicle 
design, and operational problems. 

Preliminary design of the system will 
be in sufficient detail to allow system 
evaluation which will include consider- 
ation of pressure- and pump-fed 
schemes, and regenerativcly cooled and 
ablation-cooled thrust chambers. 

A detailed vehicle design study will 
include only that portion of the vehicle 
affected by the new propulsion system 
configuration. Affected areas include 
the supporting structure for the propul- 
sion system, repackaging of other sys- 
tems (such as electrical power supply) 
in the propulsion module, and redesign 
of the lunar landing gear because of a 
change in vehicle weight and the loca- 
tion of the center of gravity. 

The command module (manned cap- 
sule) configuration will remain similar 
in concept to the present configuration. 

System criteria include these velocity 
increment requirements: 




A I0« r \clocity increment reserve is 
to be added to requirements for each 
category. 

Booster capability and weights to 
be used in the study include these 



Additional payload realized by use 
of a high-energy prupcILmt will be 
considered as payload which is brought 
from lunar orbit to the lunar surface 
and remains there. Packaging for the 
additional payload will be included in 
the lunar landing stage. The additional 
payload will be considered as having a 
density of 25 Ib./cu. ft. 


NASA Signs Contract 
For 49 RL-10 Engines 

Huntsville, Ala.— National Aeronau- 
tics and Space Administration has 
signed a contract for $14,879,831 with 
Pratt & Whitney Aircraft Div. of 
United Aircraft Corp. for the produc- 
tion and delivery of 49 RL-10 rocket 

Contract is a definitized version of a 
letter contract issued last October. It 
was signed bv Marshall Space Might 
Center, technical director of the work. 

RL-10, developing 15.000-lb. thrust, 
will be used on operational Saturn 1 and 
Centaur space vehicles, with six engines 
each in Saturn 1 second stages and two 
engines each in Centaur second stages. 
Delivery to the stage contractors, Doug- 
las Aircraft Co. and Ceneral Dynamics/ 
Astronautics, respectively, will be made 
throughout 1964. 

Pratt & Whitney will do the work 
at East Hartford, Conn., and West 
Palm Beach. Fla. Engine uses the high- 
energy propellant combination of liquid 
hydrogen and liquid oxygen. 

NASA also announced the award of 
a SI .727,22 1 contract for the construc- 
tion of foundations for two test stands 
at the Marshall Space Flight Center’s 
Mississippi Test Operations in Hancock 
County. Miss. Contractor is Grcenhut 
Construction Co., Inc.. Pensacola. Fla. 

Stands will be used for static firing 
the first and second stages of the Saturn 
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Remember the Twin Mustang? 



...and Barber-Colman was there! 


Remember the P-51 Mustang? 
This fast fighter was so hot during 
World War II that in 1945 North 
American Aviation made a radical 
departure from its long scries of 
single-fuselage models . . . joined 
two fuselages by the wing and a 
horizontal stabilizer to form the 
P-82 Twin Mustang. 

Designed for ultra-long-range, 
high-altitude duty, the versatile 
P-82 could be adapted as a long- 
range escort, fighter, night fighter, 
attack bomber, rocket lighter, in- 
terceptor. or for long-range re- 

The Twin Mustang could fly over 
475 miles per hour: had a combat 
range of more than 1600 miles 
when carrying full armament — 
more than 2500 miles using drop 
tanks. Its ceiling was 45.000 feet. 
Both 12-cylinder V engines and 
both propellers were controllable 
from either cockpit. The pilot's 
cockpit on the left contained nor- 
mal flight and engine instruments. 
The copilot on the right had suffi- 
cient instruments for relief and 
emergency operation. 


A man in each fuselage minimized 
the problem of pilot fatigue on 
ultra-long-range missions. Pilot 
comfort also was improved by a 
tilting, adjustable seat and Barber- 
Colman temperature controls that 
kept cockpit temperatures con- 
stant during the longest flights. 
Like North American, we're al- 
ways innovating with our proven 
models. If you are cn the prowl 
for reliable temperature controls, 
actuators, or air valves — backed 
by experienced creative engineer- 
ing — contact your nearest Barber- 
Colman office. Or, dial us direct — 
Area Code 815/968-6833. 

Today Barhcr-Colman products arc here: 
North American A5 Vigilante 
Allas 
Learjel 

Grumman Gulfstream 
Thor Ground Cart 
. . . plus many other modern 
aircraft, rockets, and missiles 


“ Would you realize wlmi Progress 
is, call it Tomorrow .” 

—Victor Hugo 
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Aviation Week 
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AEROSPACE SYSTEMS ENGINEERS 


SPEARHEAD ASSIGNMENTS 



IN CELESTIAL 
GUIDANCE SYSTEMS 


In any new technology, a small group of men make the initial 
breakthroughs, exploit and develop the ideas. These spear- 
head assignments provide the most satisfying technical ex- 
perience the professional man can find . . . but by their very 
nature few such opportunities exist. 

There are some openings now at General Precision Aerospace 
that are in this catagory. They involve work on such advanced 
projects as: 

• Stellar Inertial Guidance Systems • Re-Entry Vehicle Instru- 
mentation Systems • Sophisticated Platforms and Gyros 

• Operational Ground Support Systems • Adaptive Flight 
Control Systems (Missile, Aircraft, Space) • Navigation Sys- 
tems (Avionics, Space) 

Some of these positions are listed on the following pages. 
There are many others. If you see any reference to areas of 
special interest to you, please contact us immediately: Robert 
LoPresto, General Precision Areospace, Dept. 100, Little Falls, 
New Jersey. 
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=* SYSTEMS ANALYSIS 

Specify guidance equations and target- 
ing programs. Investigate dynamics 
performance of guidance steering loops. 
Develop digital computer error analysis 
program. 


jk GUIDANCE SYSTEM 
I ENGINEERING 


Project management including servo 
loop analysis and design specifications 
for sub systems such as stable platform, 
airborne digital computer, star tracker, 
and gyro performance requirements. 
Task will be in both terrestrial and 
celestial modes in connection with land 
and sea deployment. 


h FLIGHT CONTROL SYSTEMS 
’ ENGINEERING 


30 ADVANCED PROGRAMS 
PROGRAM MANAGERS AND 
SENIOR STAFF ENGINEERS 

A newly formed branch of our Aero- 
space Systems Division is being staffed 
at senior levels and requires talented 
technical and managerial candidates 
who will be concerned with our product 
line of the future. Areas now requiring 
additional key engineers are: advanced 
systems R & D— aerothermodynamics— 
electronics and communications— astro- 
dynamics— structures & materials— 
astro/aerospace physics— applied math 
& computing — reliability — human fac- 
tors— advanced systems requirements 
and developments, guidance, computer, 
control & radiation systems engineer- 
ing, system integration — mechanical 
systems. 


Adaptive and optimal flight control sys- 
tems analysis and design for a mobile 
missile. Duties are concerned with aero- 
dynamics stability, surface loading, re- 
entry energy management, control sys- 
tems simulations and servo feed-back 
control techniques. 


> SYSTEMS DEFINITION AND 
F INTEGRATION 


Study and define performance require- 
ments of varity of guidance and control 
sub-systems and establish criteria upon 
which interface specifications are pre- 
pared. Particular emphasis is given to 
systems analysis of special purpose air- 
borne digital computer and program- 
ming. 


DIGITAL COMPUTER 
PROGRAMMING 


Develop real time airborne digital com- 
puter special purpose programs. Heavy 
requirements for those experienced in 
numerical analysis, self test routines, 
diagnostic programs, acceptance test 
programs and time storage estimates. 


SCIENTIFIC PROGRAMMING 
» COMPUTATION 

Translation of scientific mathematical 
expressions into FORTRAN and FAP 
languages for computer solution in IBM 
7000 series or RPC 4000 machines. Sci- 
entific programs involve guidance equa- 
tions, physical parameters, terrestrial 
deployment and trajectory simulations, 
adaptive flight control systems and hy- 
brid guidance systems. 


FIELD FLIGHT TEST 

Conduct on-site flight-testing of proto- 
type stellar-inertial guidance systems. 
Requires field experience with knowl- 
edge of inertial guidance equipment. 
(Location is Cape Canaveral, Fla., with 
initial training in Little Falls, N.J.) 


| TELEMETRY- 
" INSTRUMENTATION 


Plan and design airborne missile PCM 
telemetry and data reduction instru- 
mentation systems for flight test pro- 
grams. 


salaries: Fully competitive with Aerospace industry. An attractive 
fringe benefit program is consistent with this policy. 

new facilities: A new Aerospace Research Center has just been 
opened. This structure houses chemistry, physics and metallurgy labora- 
tories; precision model shops staffed by experienced model makers; clean 
room experimental assembly areas; two computational centers and an 
astrodome. 


CONTROL THEORY 
MATHEMATICS 


£51 |NER T |AL SYSTEMS 
3 ELECTRONICS 


Senior Staff Scientist will be respon- 
sible for advanced research programs 
in modern control theory. Work will in- 
volve utilization of calculus of varia- 
tions, dynamic programming, Lyapu- 
nov's Second Method, and requires a 
background in ordinary differential 
equations. 


Analysis and design of sophisticated 
electronics devices for inertial systems 
implementation. Requires background 
in one of more of the following: Guid- 
ance and control systems, analog com- 
puter electronics, network theory, infor- 
mation theory, solid state and micro- 
miniature circuit design and electronic 
packaging. 


L FLIGHT TEST ANALYSIS 


Create and design flight and sled test 
programs for ballistic missiles and ana- 
lyze system performance data. 



ANALOG-DIGITAL 
CONVERSION & 
COMPUTATION 


ELECTRO-OPTICAL SYSTEMS 


Design and analysis of electro-optical 
instruments for integration in stellar- 
inertial guidance systems. Requires 
knowledge of astro-sensor in digital 
data handling and signal processing 
devices. 


ANALYTICAL MECHANICAL 
DESIGN ENGINEERING 


Conceptual design of guidance and con- 
trol space environments simulator sys- 
tems. Analytical and design capabili- 
ties should be in vibrations, acoustics, 
thermodynamics, vacuum analysis and 
electronic control instrumentation. 


F RADIATION STUDIES 


Analysis and design of all electronic 
solid-state A/D and D/A converters; 
digital integrators, and hybrid comput- 
ing equipment. Strong advanced circuit 
background necessary with knowledge 
in system analysis, digital logic, pre- 
cision pulse generation and switching, 
multiplexers, digital and analog storage 
techniques, high speed sampling & 
sampled data theory. 


, ASTROPHYSICS 


Responsibilities will include the coor- 
dination of reference systems integra- 
tion with digital computer programs of 
various integration schemes in orbital 
and trajectory work, utilization of star 
catalogues and determination of stellar 
groupings and position. Experience in 
orbit and trajectory analysis is neces- 
sary. 


Principal staff scientist's research will 
explore plasmas, wave propagation, en- 
ergy conversion, and infrared technol- 
ogy. By studying areas such as field 
geometries, attenuation problems in 
differing fluids, thermo-electric effect, 
ferro-electric and thin films sensors, 
lasers and masers, and applications of 
new semiconductors, unique space 
technology applications will be devel- 
oped. 


|t GROUND SUPPORT 
QJ EQUIPMENT 

Direct technical development of elec- 
tronic ground equipment to support ad- 
vanced aerospace systems. Working 
knowledge in digital automatic check- 
out systems, automated data handling 
and/or test evaluation of guidance and 
control systems and components. 


A large Systems Engineering Building is now under construction on a 113 
acre site. When completed, over 1,000,000 square feet of superbly 
equipped engineering facilities will make up the General Precision Aero- 
space complex in Northern New Jersey. 


location: Only 40 minutes from Times Square, a pleasant suburban 
area close to Northern Jersey lake district and Atlantic Ocean beaches. 


(St DIGITAL SYSTEMS £2)^14 GUIDANCE AND SYSTEMS 

ENGINEERING SI ^Ef ANALYSIS 


System application and utilization of 
real time airborne digital computers for 
stellar-inertial guidance systems. Major 
technical task responsibilities in pre- 
liminary digital computer logic and cir- 
cuit design. Evaluation of computer 
development and vendor technical tech- 


Evaluate proposed internal R & D pro- 
grams with respect to technical feasi- 
bility and allocation of funds. This 
position also entails high level custo- 
mer contact. Advanced degree required 
with experience in the fields of modern 
guidance systems. 


ELECTRONIC 

^Si Vaf COMMUNICATIONS 

Transistorized analog circuits design, 
communications, telemetry, instrumen- 
tation and/or oceanography, and radia- 
tion effects on electronic circuits. 


DATA HANDLING SYSTEMS - 
INPUT-OUTPUT EQUIPMENT 


Airborne Packaging — Environmental 
specs, heat transfer and vibration 
problems. 

Data Memory — Memory circuits, mag- 
netic drums, delay lines and random 

Logic Design— D & D of digital systems 
equipment 


RADIATION SYSTEMS 
ENGINEERING 

Theoretical studies and analysis to ap- 
ply passive radiation sensors and lasers 
to tactical airborne guidance systems. 


DISPLAYS & CONTROLS 
ENGINEERING 


D & D of airborne and ground based 
visual displays and instrumentation for 
aircraft and space vehicles. Experience 
should be in CRT displays and elec- 
tronic design of simulators or trainers. 


9 GUIDANCE & NAVIGATION 


Principal staff scientist will direct re- 
search programs in terrestrial and 
celestial guidance and navigation. In- 
vestigations will utilize the theory of 
gyroscopes as applied to inertial navi- 
gation systems for problem areas such 
as celestial navigation for periods of 
time longer than the Schuler period 
and the use of star tracking informa- 
tion for correction. 


MICROELECTRONICS 


Advanced semiconductor device devel- 
opment, involving some of the follow- 
ing areas: thin films, epitaxial growth, 
high vacuum techniques, photolithog- 
raphy and hermetic sealing, diffusion 
processes as applicable for planar 
transistors and micro-circuits. 


ELECTRONICS 

instrumentation 

Direct and conduct theoretical studies 
aimed at the creation of new devices 
and instrumentation. Area of develop- 
ment will include underwater and VHF 
communications, antennas, oceanog- 
raphy, sonar, telemetry, and data meas- 
urements instrumentation (sensors & 
transducers). 


A FORMAL RESUME IS NOT REQUIRED 

Just mention present job responsibilities; type of degree held and openings in which you are 
interested. Also, home address and phone number. We will contact you promptly. Please 
address inquiries to Robert LoPresto, Dept. 100. 


OENERAL I KEARFOTT division 
IP[5aH@0®0©[M I Dms,ON 


GENERAL PRECISION 


RESEARCH CENTER 


1150 McBRIDE AVE., LITTLE FALLS. NEW JERSEY 
An Equal Opportunity Employer 



Politics Cloud Future of Miles Student 


By Herbert J. Coleman 

London— Miles M-100 Student jet 
trainer, an uncomplicated and forgiving 
airplane, has several potential uses rang- 
ing from initial training to ground 
strike, but its future is still clouded by 
politics in Great Britain and South 

The crux of the matter is a dispute 
between the minority British Labor 
Party and the South African govern- 
ment over the latter’s adoption of 
apartheid white supremacy policies. In 
a number of bitter attacks, spearheaded 
bv Labor Party leader Harold Wilson, 
the party has demanded cessation of all 
sales of arms to South Africa for fear 
they will be used against the black 

South Africa has. however, purchased 
20 Blackburn Buccaneer naval strike 
fighters, under a 1955 agreement be- 
tween Britain and South Africa for joint 
defenses of sea approaches. The La- 
borites insist that the contract be can- 
celed, but this is doubtful even if the 
party regains control from the Con- 
servatives in the next general election. 

To circumvent the political squab- 
bles— which already have probably cost 
Hunting Aircraft an order for the Jet 
Provost trainer— F. G. Miles. Ltd., 
builders of the Student, arc "dc-Angli- 
cizing" the airplane as much as possi- 


ble, and are negotiating for a license to 
produce it in South Africa. 

Chairman of the firm and designer of 
the Student, Frederick G. Miles, said 
the first move in this direction will be 
to refit the airplane with the Turbo- 
mcca Aubisque turbofan engine, using 
powerplants built in France despite 
the fact that Bristol Siddeley Engines, 
Ltd., has a production license agree- 
ment with the French company. 


Tire trainer’s instruments and com- 
ponents parts also will be French, al- 
though these are optional to South 
African desires. The landing gear prob- 
ablv will be built bv a South African 
firm. 

If the deal is consummated. South 
Africa will set up its own production 
facility, under the guidance of F. G. 
Miles, Ltd., which will staff the facility 
for in-house training and gradually 



AVIATION WEEK & SPACE TECHNOLOGY, 


st 5, 1963 



. . . thinking space . . . 

Under Chrysler Corporation’s belt is a solid 
decade of experience and success in research, 
design, development, fabrication, assembly, test 
and launch support of large liquid-propelled 
missile systems and space boosters. 

Now CHRYSLER Corporation SPACE Division 
faces its most demanding assignment: prime 
contractor on the long-range SATURN I Space 
Program. It offers exciting careers in many disci- 
plines, including those to improve performance 
and develop new concepts for this vehicle. 

It is into this Stimulating professional atmos- 
phere that you are invited. There's room at the 
top and at all levels for creative minds thirsting 
for the opportunity to think in neyv engineering 
and scientific dimensions. 


to think of space . . . 

Chrysler activities on the Saturn I are divided 
among three congenial and pleasant Southern 
locations -NEW ORLEANS. HUNTSVILLE, and 
CAPE CANAVERAL. 

If you have a degree and experience in one 
or more of the disciplines listed on the page 
opposite, investigate the potential of a career 
with Chrysler. 

Send your resume, in complete confidence, 
to Section A-2. Personnel Department, at the 
location of your choice: 

P.O. Box 26018. New Orleans 26. La. 

P.0. Box 857. Huntsville. Ala. 

1111 Sheridan Road. Melbourne, Fla. 

An equal opportunity employer. 


SPACE DIVISION 


CHRYSLER 

CORPORATION 




phase out British employes as the South 
African learning curse reaches the nec- 
essary point of technical competence. 

The repowercd Student will be called 
the Miles Graduate, although there 
will be few external changes, other than 
a redesign of the intake over the pilot's 
cabin. Since the power will he in- 
creased from the 8S0 lb. thrust now 
available with the Student's Marbore 
2 A turbojet to 1.550 1b. from the Atl- 
bisque, gross weight will be increased 
from 3.600 lb. to 4.130 lb. 

Turbofan Design 

Miles also has under consideration 
a twin turbofan design called the Miles 
Centurion, but no decision has been 
made on construction of a prototype, 
pending outcome of the South African 
talks. Pressurization will be an optional 

The Miles Student was flown by this 
Aviation Week & Space Technology 
pilot at Beauvais, France, Municipal 
Airport, about 40 mi. northwest of 
Paris, with Miles pilot Duncan McIn- 
tosh. Tire airplane was flown at 3,600 
lb. gross weight, with 100 linp. gal. of 
fuel in the internal tanks. Tip tanks 


can be fitted to take another 40 Imp. 
gal. 

The weather was a solid overcast, 
with a 500-800-ft. ceiling and tops at 
about 3,500 ft. Wind was westerly at 
20 kt. and temperature was about 55F. 

Start Sequence 

The Miles cockpit is roomy and in- 
strumentation has been kept to a mini- 
mum. considering the airplane's trainer 
role. Starting sequence involves engag- 
ing the starter and at 1,500 rpm., after 
the Marbore's second stage has been 
heard to engage, pressing the igniter 
button. The engine lights up in 3 or 
4 sec., but the starter remains engaged 
until rpm. rises to 6.000. If jet pit tem- 
perature exceeds 625C., the engine is 
immediately shut down. 

The Student is taxied at about 10.- 
000 rpm., using the nose wheel steering 
and occasional pressure on toe brakes. 
The nose wheel is steerable through 22 
deg., but the pilot can select a "nose- 
wheel free" mode to turn about the 
Student’s axis on the main landing gear. 

For takeoff, flaps are set at 15 deg. 
and brakes are held on while the throt- 
tle is moved to takeoff power of 22,600 
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pull. Each pin and socket in the DS 
miniature electrical conneotor is locked 
in place by a patented spring mechanism 
that can only )>e released specially 
designed tpols. Adj^.to this a crimp 
that is -Strong as AN yjfers itself, and 
you have the completely reliable DS 
snap-in type connector. What’s more . . . 
crimping, inserting, and. removing contacts is 
a quick and easy operation With Deutsch 
designed tools. ..even in the hands 
of unskilled operators; The IDS series also 
features the Deutsch.ball-Iock coupling 
meohanism whjchsjpperates in the 
direction of plug travel :v. just push to 
connect and pull to disconnect. With 
environmental performance that meets or 
exceeds MIL-C-26482; plus a wide range of 
shell sizes and contact arrangements, 
this conneotor will satisfy your 
toughest design requirements with ease.* 




Electronic Components Division • Municipal Airport • Banning, California 

SPECIFICATION MINIATURE ELECTRICAL CONNECTO: 


♦For complete information contact your Deutschman or write for Data File B 


DEUTSCH 

CONNECTORS 



ARCO 

electronics inc. 


CONNECTOR DIVISION 



rpm. The takeoff run was short and 
climb-out was made at the recom- 
mended 170 mph. and 2.500 fpm. The 
Student is extremely stable and trim- 
ming presents no problem for the in- 
experienced pilot. 

At a 230-mph. cruise speed, the Stu- 
dent is light on aileron control and ex- 
tremely responsive in tight turns, both 
level and climbing, using slight rud- 
der pressure. Visibility is excellent and 
noise level is not annoying. 

Aerobatic Flight 

The Student stall characteristics are 
mild, although there is little warning 
of the approaching stall, aside from a 
slight buffeting. In a clean stall, the 
Student is placed in a 10 deg. nose-up 
position and the throttle is reduced to 
idle speed. Stalls occur at about 6S 

lowed shortly by a dropping off on the 
left wine. Recovery' is easy, with little 
altitude loss. 

Die airplane is cleared for a full 
range of aerobatics, including inverted 
flight. A recovery tank, holding 2} 
Imp. gal., provides sufficient fuel for 1 5 
sec. of inverted flight at maximum con- 

Loops arc entered at 220 mph. at 
-Mg. but if a roll at the top of the 
loop is planned, the maneuver is started 
at 2-10 mph. Rolls are completed al- 
most exclusively with ailerons. Slight 
rudder pressure helps tighten the 


Spin Recovery 

The Student also has good spin char- 
acteristics, entering a spin to the left 
easier than one to the right. First two 
turns in either direction are oscillatory 
and then the spin stabilizes into a fairly 
fast rotation at a steep attitude. Re- 
covery is fast after full opposite rudder 


Miles M-IOO 
Specifications 

length 51 ft. 6 ill. 

Height 6 ft. 5 j,i. 

Wing jtcj ... ITS sq. It. 

Cross weight 5.60(1 lb 

Wing loading 25 Ib./sq. ft 


Performance 

Takeoff distance (50-ft. obstacle) 

2,220 ft. 

Landing distance (50-ft. obstacle) 

1.920 ft. 

Maximum speed (sea level). . .290 mph. 
Cmise speed (10,000 ft.). ...260 mph. 
Still air range (100 Imp. gal.) 

-M4 stat. mi. 

2 lit. 15 min. 


Spherco 


Precision Solid Race Construction 

SPHERICAL 



A COMPLETE LINE IN A WIDE RANGE 
OF STYLES, SIZES AND MATERIALS 



SPHERCO 

SEALMASTER BEARING DIV. 

STEPHENS-ADAMSON MFG. CO. 


8 Ridgeway Avenue 
AURORA, ILLINOIS 


AVIATION WEEK & SPACE TECHNOLOGY, 


5, 1963 




i< applied. Altitude loss in a clean spin 
of three turns is about 1.000 ft. 

During the check flight, weather had 
disintegrated to a 400 ft. ceiling. For 
the landing approach, the downwind 
leg was entered at 1 50 mph. and was 
flown at about 550 ft. with no overt 
problems. The landing gear was lowered 
at 140 mph.. followed by 15 deg. of 
flap. The final approach was flown at 
100 mph.. in this case at a fairly flat 
angle, using 15,000 rpm. 

Tire threshold was crossed at 85 to 
90 mph.. and because of the 7 to 12 
see. lag in throttle response for a go- 
around, the throttle was not closed to 
idle until the pilot was sure of a safe 
landing in the first third of the runway. 

The low height of the Student (6 
ft. 3 in.) provides good ground handling 
characteristics. Fast turns are possible 
with little chance of tipping or dragging 
a wingtip. The airplane can be used 
quite easily on rough surfaces and 
grass runways, since the intake location 
above the cabin prevents ingestion of 
foreign objects into the engine. 

For its ground support and attack 
role, the Student can be fitted with 
two Oerlikon pods carrying 31 S-cm. 
rockets which can be fired two at a 
time from each side, or in a simultane- 
ous 62-rockct salvo. Other armament 
alternatives include eight 25-lb. bombs, 
six rockets with 25-lb. warheads and 
two .303 cal. machine guns with 350 
rounds each. 


Miles said the space behind the two 
pilot seats, normally used for equipment 
storage, can be designed to take an- 
other two-passenger seat. This version 
would be for use in communications or 
personnel transport roles. Tire cabin 
is 48 in. wide, with 45 in. of headroom. 
The space behind the seats is 23 in. 

The Student is built around a central 
keel which extends from the nose wheel 
attachment point to a point just aft 
of the main landing gear. This mem- 
ber acts as a skid in case of a wheels-up 
landing. All parts of the airframe 
which could affect pilot safety in an 
accident arc stressed to 25g. 


Douglas Aircraft Co. earned S6.8 
million— SI. 64 per share— on sales of 
S374.3 million during the first six 
months of the fiscal year ended May 
31. Comparable figures for last year 
showed earnings of S4.3 million— Si .05 
per share— on sales of $359 million. 
Order backlog stood at S781.2 million 
compared with $874.6 million on Mav 
31, 1962. 

McDonnell Aircraft Corp. earned $17 
million— equal to $4.74 per share— on 
sales of $565.3 million for the fiscal 
year ended June 30. Figures for last 
year showed $13.9 million— $3.90 per 


Automobile type doors on each side 
of the fuselage measure 46 in. x 415 
in. and give direct access to the seats. 
Value of this feature, combined with 
high mounted engine air intake, is in 
speeding training turn-around without 
shutting down the engine. 

Fuel is carried in four tanks in the 
wing and is controlled by three fuel 
valves, two directing feed from port 
and starboard tanks and the third con- 
trolling the supply between the booster 
pump and the engine. In case of an 
in-flight flamcout. an emergency air 
bottle is fitted forward of the left scat. 
Wien activated, it will operate all serv- 


sharc— earned on sales of $390.7 million. 
Order backlog totaled S93S.9 million 
on June 30 compared with $316.8 
million the previous year. 

North American Aviation, Inc., re- 
ports a net income of $27.9 million on 
sales of $1.3 billion— S3. 33 a sharc- 
for the nine month period ended June 
30. Same period last year showed 
S24.5 million earned on sales of $1.2 
billion— $2.94 per share. June 30 order 
backlog stood at $1 billion compared 
with Sl.l billion the year before. 

Acroquip Corp., had sales of $45.8 


FINANCIAL BRIEFS 


too 
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HYDRAULIC 

SYSTEMS 


PROTECTED AGAINST 
IN-FLIGHT FAILURE 
with 


LISLE 

CHIP 
DETECTORS 


Ferrous particles in hydraulic fluid 

ternal breakdown but a major 
cause of hydraulic malfunction 

Lisle Magnetic Chip Detectors 
offer detection before in-flight fail- 
ure. A magnet in the Chip Detector 
attracts any ferrous particles that 
may appear in the fluid. These 
particles bridge an electrically in- 
sulated gap, activating a warning 
light on the instrument panel. 


Lisle Chip Detectors are also wide- 
ly used in jet and reciprocating 
engines, accessory drives, etc. 



million with earnings of $1.9 million 
— SI. 43 a share — for the first nine 
months of its fiscal year ended June 
30. Comparable period last year showed 
sales of S43.9 million with earnings of 
$2.6 million— $1.94 per share. 

VVestinghousc Electric Corp. earned 
$26.6 million, equal to 72 cents a share, 
on sales of $1 billion during the first 
six months of 1963. First half of 1962 
showed earnings of $2 5. 5 million, equal 
to 69 cents a share, on sales of just 
over $956.9 million, 

B. F. Goodrich Co., had sales total- 
ling $411.2 million with earnings of 
$14 million for the first six months of 
1963. Figures for the first half of 
1962 showed sales of $406 million with 
eamings of $14 million. Per share 
earnings for both years were $1.53. 

Hawker Siddeley Group reports it 
earned $56 million in 1962 compared 
with $53.2 million earned in 1961. 
The group says it has written off about 
$28 million in R&D costs for the 
de Havilland Trident, DH-125, Avro 
748 and Whitworth Gloster 650 trans- 
ports. From now on the company re- 
ports that all Group-built aircraft will 
have Hawker Siddeley numbered desig- 
nations. 

Thompson Ramo Wooldridge, Inc., 
reports sales of $240.1 million with 
profits of $7 million equal to $1.84 a 
share for the first six months of 1963. 
Same period last year showed TRW' 
with sales of $231.6 million with profits 
of $6.4 million or $1.68 a share. 

High Voltage Engineering Corp.. 
earned $758,000, 32 cents per share, 
on sales of $9.4 million for the first 
half of 1963. Comparable figures for 
last year showed $544,000 earned. 23 
cents per share, on sales of $7.5 million. 

Vitro Corp. of America, had net in- 
come of $438,444-36 cents per share 
—on sales of $25.2 million for the first 
half of 1963. For the same period last 
year. Vitro had profits of $471,692— 
39 cents per share— on sales of $24 
million. 


United ElcctroDynamics, Inc- has 
instituted a major reorganization of its 
corporate and divisional structure to 
strengthen its operations after a net 
loss of $294,415 for calendar 1962. 
The reorganization and cost reduction 
program will combine the United Aero- 
Space Div. and the United Testing 
Laboratories Div. into a new AeroSpacc 
Div. under the direction of D. D. Mal- 
lory, vice president and manager. A 
Manufacturing Div. and a Marketing 
Div. have also been created. 



GET ALL THE ANSWERS 
ON CP ELECTRIC MOTORS 
AND ACTUATORS 

Everything the designer needs to know 
about CP’s capabilities in special electric 
motors and actuators. Bulletin 910 con- 
tains a wealth of information on high 
frequency AC motors, low voltage DC 
motors, AC and DC actuators and 
accessories. 

Spec sheets on typical motors have 
photographic illustrations, performance 
curves, envelope sizes, mounting 
arrangements and other data. Tabbed 
sections give quick reference to the type 
of motor or -actuator you need. Pick the 
nearest suitable unit, tell us your special 
requirements, and we'll rush a quotation 
on a custom-designed unit for your 
application. 

Use the coupon for your FREE copy 
of Bulletin 910. It will be registered in 
your name . . . supplementary pages on 
new developments sent periodically. 
Attach coupon to company letterhead 
. . . mail today! 


@ 

Chicago Rieumatic 
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Hercules can haul almost anything -almost anywhere 



Trucks, tractors, troops. Jet engines, 
jet fuel, jet pilots. Missiles, rockets, guidance 
systems. Air Force, Army, Navy, Marines, Coast 
Guard. Whatever, whoever, wherever— Hercules 
has what it takes to get the job done. 

Destination may be a crude landing strip 
freshly hacked out of the jungle. Or a snow field 


at the South Pole. Makes no difference. The Lock- 
heed C-130 Hercules can land and take off on 
just about any reasonably flat, clear spot on the 
face of the earth— so it can take its vital cargo 
close to the action without delay. 

Hercules is the true airlifter— built for the big 
work. Its huge rear doors swallow tons of freight 


in seconds— straight onto the truck-bed height 
cargo floor. And these doors can be opened in 
flight to permit king-size paradrops. 

Five hundred of the big propjets, eighteen dif- 
ferent versions, are now in service, for the U.S. 
Air Force, Navy, Marines, and Coast Guard — 
and for the air forces of many free world nations. 


LOCKHEED 

G EORGIA 

COMPANY 


Loads from the rear Carries 92 troops Refuels fighters 



Drops big equipment 



Launches target drones Lands on snow & ice 
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AMR Cable Enhances Tracking Reliability 


By Philip J. Klass 

Aboard Cable Ship Neptun— A com- 
bination of 19th and 20th Century 
technologies has been used to provide 
rapid and reliable communications link 
for the Atlantic Missile Range to the 
tracking/telemetry station at Antigua, 
several hundred miles southeast of 
Puerto Rico. 

A 60-channcl two-way submarine ca- 
ble recently laid by the Neptun between 
Grand Turk and Antigua will replace 
marginal and sometimes unreliable tro- 
pospheric scatter and single-sideband 
radio links. It will permit real-time 
transmission of data during the early 
post-launch period when spacecraft and 
missiles are more than 1,500 mi. south- 
east of Cape Canaveral. 

At present, the full 60-channel duplex 
capability can not be utilized because 
older submarine cable north from Grand 
Turk has only a 12-channel capacity. 
However, AMR hopes to replace this 
with 60-cliannel cable. 

At a time when advances such as 
communication satellites and tropo- 
spheric scatter seemed to suggest that 
the submarine cable was doomed to early 
obsolescence, space technology finds it 


expedient to resort to one of the oldest 
communication techniques. Despite the 
potential threat from communication 
satellites, there has never been more 
submarine cable activity. American 
Telephone & Telegraph Co’s, newly 
commissioned cable ship Long Lines 
currently is beginning to lay a new 120- 
channel transatlantic cable between the 
(J. S. and England which will double 
the existing cable capacity. 

Despite significant advances in the 
performance of submarine cable, a sur- 
prising number of the cable handling 
and laying procedures used today differ 
only slightly from those described in 
books published in the 19th Century. 
Yet the Neptun, commissioned in 1962, 
is the largcst-ca pacify cable layer ever 
built and one of the most modem. 

The new 715-mi. cable laid for the 
Atlantic Missile Range is only the sec- 
ond to provide 60-channel two-way 
communications within a single cable. 
The first, laid last fall by the Neptun, 
connects Canada and Iceland. 

Despite the differences in age, sub- 
marine cable and space technology 
share some common problems. The 
cable, buried in a sometimes hostile 
environment at great depths is almost 


as inaccessible for repairs as a space- 
craft payload. The underwater repeater- 
amplifiers are designed for an unat- 
tended operating lifetime of 20 years. 
Since the first transatlantic telephone 
cable with repeaters was laid in 1955, 
there have been no repeater failures. 
Although such repeaters are far less 
complex than spacecraft payloads, space 
technology' might profit from the ex- 
perience of this relatively old art. 

The new AMR cable between Grand 
Turk and Antigua cost the Air Force 
approximately $6 million, installed. 
But roughly $-t million of this amount 
was paid for in surplus wheat in an 
unusual barter arrangement devised by 
Maj. Donald Cahall, project procure- 
ment officer at the AF Missile Test 
Center when the contract was awarded 
in mid-1961. 

Agricultural surplus can be used to 
barter for strategic materials procured 
overseas without violating international 
agreements against “dumping” agricul- 
tural surpluses. The new AMR cable 
and its repeaters were produced by West 
Cerman companies and the Neptun is 
the same nationality. 

The AMR cable project was carried 
out under the direct supervision of the 
United States Underseas Cable Corp., 
formed in 1959, which is jointly owned 
by Northrop Corp., Phelps Dodge Co., 
and Felten & Guilleaumc Carlswerk of 
West Germany with each owning one- 
third. All four companies were signa- 
tories to the contract. The surplus 
grain was sold through a broker so that 
the West Gennan company and its 
affiliates were paid in cash. 

The design and laying of a broad- 
band submarine cable is far more diffi- 
cult than would appear to the uniniti- 
ated. The cable is a co-axial type with 
a single 0.16-in. diameter inner copper 
conductor enclosed in polyethylene in- 
sulation having an outer diameter of 
0.62 in. This in turn is wrapped with 
copper tape to form the outer conduc- 
tor. This active portion of cable then 
is wrapped with tape and jute, encased 
in one or two layers of stranded steel 
armor (depending upon character of 
ocean bottom) and finally wrapped with 
impregnated jute. 

Multiple channels are achieved by 
means of carrier frequencies, similar to 
radio channeling techniques. In the 
AMR cable, carriers operating from 24- 
264 kc. provide 60 one-way channels 
for downrange transmission while 312- 
552 kc. is used to provide 60 channels 
for uprange transmission. All channels 
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ATLANTIC MISSILE RANGE'S new submarine cable between Grand Turk and Antigua (solid line) will provide reliable communications 
link for real-time transmission of tracking and telemetry data during the early post-launch phase of manned space shots. New cable 
replaces tropo scatter and single-sideband radio links. AMR hopes to replace older cable north from Grand Turk. 


are 4 kc. wide. The band of 264-312 
kc. serves as a buffer zone during regu- 
lar operation and can also be used to 
check the performance of each repeater 
in the scries string to isolate a faulty 

Two-way repeater amplifiers, used 
to compensate for cable attenuation, 
are inserted at approximately 171 mi. 
intervals. There are 19 such repeaters 
in the 339-naut. mi. link from Grand 
Turk to Puerto Rico and 21 repeaters 
in the 377-naut. mi. run from Puerto 
Rico to Antigua. 

Ideally, the cable and its repeaters 
should provide uniform frequency re- 
sponse across the range from 24-552 
kc., except for the buffer zone. Based 
on measurements of the ocean floor 
profile and ocean bottom temperature 
measurements made during a prelimi- 
nary surv ey by the cable ship Omega in 
1961, the filter networks within each 
tepcater arc set at the factory. The 
units then are sealed, tested to a pres- 
sure of 1,000 psi. and spliced into the 
cable before it is loaded onto the Nep- 

However, significant changes in the 
cable characteristics occur during laying 


as a result of stresses developed as the 
cable pays out and due to pressure and 
temperature effects on the ocean floor. 
Because the repeaters are inaccessible 
at this stage for further adjustment, an 
equalizer is used which can be adjusted 
aboard the ship and spliced into the 
cable to compensate for actual varia- 
tions experienced. 

In the AMR installation, a single 
equalizer is used at the half-way point 
between Grand Turk and Puerto Rico 
while another is inserted at the mid- 
point between Puerto Rico and Anti- 
gua. 

The two segments of cable be- 
tween which the equalizer is inserted 
are called Block A and Block B. 

If it were feasible to halt the Neptun 
at these’ midway points, measure cable 
attenuation, adjust and splice in the 
equalizer and then resume laying op- 
erations, the task would be relatively 
easy. But once a cable ship begins to 
pay out its load, it dare not stop for 
any reason short of a threat to the 
safety of the ship itself. A stop poses 
serious risk of twisting, distorting and 
possibly breaking the cable. 

From the moment that the Neptun 


left Grand Turk until three days later 
when it arrived off Ramey AFB, where 
the intermediate terminal station is lo- 
cated, laying operations continued 
around the clock. During this period, 
as the Neptun steamed toward Puerto 
Rico at a speed of about 6-7 kt.. the 
integrity of the cable and the operation 
of all repeaters, both on-board ship and 
those already payed out. were tested. 
Every hour the attenuation of the cable 
was measured at 180 kc. and 552 kc. 
and approximately every five hours at- 
tenuation measurements were made 
across the full frequency spectrum of 
cable operations. 

Tests and measurements are made 
from the Neptun's air conditioned test 
room, outfitted with laboratory type 
standards, using single sideband radio 
to communicate with technicians at the 
Grand Turk terminal, under the direc- 
tion of Dr. Leo Waldick of Felten & 
Guilleaumc. 

Approximately 105 mi. out of Grand 
Turk, after the sixth repeater had payed 
out. the Neptun slowed to about 21 
kt. for the most critical phase of the 
operation— equalization. During the 

next 24 hr., before the end of Block A 
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cable emerges from a 55-ft.-dia. tank, 
Waldick and his associates must meas- 
ure the performance of the cable laid 
so far and predict what the attenuation 
will be for the remainder of the run 
to Puerto Rico. This must be done at 
a time when less than 40% of the run 
has been deposited on the ocean floor. 
They must take account of ocean depth 
temperature measurements made in 
winter by the Omega and summer 
measurements made during the Nep- 
tun’s run to Grand Turk. 

Work Around Clock 

Working around the clock, Waldick 
and his group must then adjust the 
equalizer, attempting to balance the 
attenuation so it is evenly distributed 
across the 500 kc. bandwidth to be 
used. The equalizer next is tested 
for performance, subjected to insula- 
tion resistance and high-voltage tests, 
and then placed in its stainless steel 
housing. The latter is welded, checked 
for integrity, using an electronic leak 
detector, and filled with dry nitrogen 
through small holes which finally are 
plugged and welded. 

The equalizer then is spliced into 
the end of Block A, and the characteris- 
tics of the equalizer and cable back to 
Grand Turk are measured. Finally, the 
other end of the equalizer is spliced 
onto the beginning of the Block B 
cable. 

The 24 hr. allotted for this entire 
operation include about one hour of 
slack time to accommodate unexpected 
troubles. If more serious difficulties 
occur, the ship must slow down below 
2i kt., risking possible damage to the 

Fortunately, during the Grand Turk 
to Ramey run all went well and the 
job was easily completed within the 
allotted time. Equalization achieved 
was twice as good as required by speci- 
fications. 

Contrast Old and New 

Cable splicing operations show an 
interesting contrast of the modem and 
the old. Splices must be made at each 
terminal, to short cables laid earlier by 
the Omega, and again when the equal- 
izer is inserted. Precision welding ma- 
chine is used to join the copper con- 
ductors and injection molding encases 
the conductor in polyethylene insula- 
tion, after which the insulation is 
X-raycd for voids or other defects. But 
the remainder of the splicing operation, 
involving the copper tape, jute, spiral 
wire armor and jute covering, together 
with additional wire and rope binding, 
follows procedures which date back to 
the earliest cables laid nearly a century 
ago. 

Human ingenuity, muscle and ropes 
play a dominant role in grappling for 
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MASER WITH DALMO VICTOR CONTROLS LISTENS TO A SPECK IN SPACE Now the flick of space dust 

on a deep space probe can be “heard" from 50 million miles out. With such sensitivity, the new maser, in- 
strumented and controlled by Da/mo Victor, is designed to become an integral part of NASA's Deep Space 
Instrumentation Facility at Goldstone, California. □ This DV maser control is part of an extremely low noise 
superheterodyne receiver, operating with appropriate data processing units which feed vital information to 
the Goldstone instrumentation complex, and provide radio astronomy data, probes or satellite data as 
required. This instrumentation system, built under contract to Microwave Electronics Corporation, is another 
example of Dalmo Victor's fully integrated systems capability. DV is in the vanguard of new developments 
in its major product areas. If you are interested in becoming part of these challenging programs. Dalmo 
Victor currently is inviting applications from qualified scientists and engineers. For further information 
contact: Director, Scientific and Engineering Personnel. 





INTERNATIONAL 

AIR TRANSPORTATION 


ISSUE 


October 7, 1963 


To meet the information challenge created by the interna- 
tional character of aviation. AVIATION WEEK & SPACE 
TECHNOLOGY publishes each year an issue devoted to 
international air transport progress. This issue is received 
with such enthusiastic response that it will again be greatly 
expanded to provide the most comprehensive analysis and 
forecast of the air transport industry and its technical 
developments. 

Publishing date is October 7, 1963, tinted to coincide with 
the annual general meeting of the International Air Trans- 
port Association ( I AT A ) in Rome. Copies of the issue will 
be flown to Rome for distribution at the opening plenary 
session to airline presidents, IATA delegates and other 
world aviation leaders. 

Issue theme will be the current problems in international air 
transport including bilateral agreements; rates and tariffs; 
lligltt equipment; passenger, mail and cargo traffic; air traffic 
control; the capacity issue; exchange of international routes. 
Other subjects essential to a full analysis of the airline indus- 
try world will be stressed including trends in supersonic 
transport development; military transport operation; survey 
of Russian and Communist Bloc airline activity; impact of 
U.S. international transport policy on world political and 
industrial relations. 

Feature treatment will be given to trends and projected fu- 
ture prospects for traffic growth and development of flight 
equipment in all major world markets. North and South 
America. Atlantic. Pacific. Europe. Africa. Middle and Far 
East. Amply illustrated, it will also contain specially pre- 
pared charts and graphs to show growth and forecast trends. 
This impressive list of topics slated for coverage will involve 
the world-wide editorial staff of AVIATION WEEK & 
SPACE TECHNOLOGY. Timeliness of the issue date cou- 
pled with AVIATION WEEK’S reputation as the authorita- 
tive. respected voice of international aviation promise to 
make it the most important advertising opportunity of the 
year for your equipment, products and service to the air- 
lines. Identify your role in air transport at a time when at- 
tention will be focused on major industry issues. 
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the tcnninal station end of cable at a 
depth of several thousand feet and 
transferring it from the bow to the 
stern once it has been hauled on board. 
During these difficult cable handling 
operations, a ship must be extremely 
nimble on the waves. The 493-ft. long 
Ncptun, which weighs about 20.000 
tons when loaded with cable, is out- 
fitted with a 500 hp. active rudder (con- 
taining its own powered screw) and a 
400 hp. transverse propulsion tunnel in 
the bow which enable it to turn on the 
proverbial dime or to move laterally to 
the left or right. 

Auxiliary Bridge 

Ship can be steered either from the 
main bridge or an auxiliary one located 
in the stern near the pay-out sheave. 
Added touches of modernity include 

the bridge, test room and cable control 
room to watch cable coming up from 
the hold and paying out over the stem. 

But a contrasting touch from the 
distant past is the method for measur- 


ing and introducing the necessary slack 
into the submarine cable as it is payed 
out. The slack must be sufficient to 
allow the cable to confonn to the un- 
derwater terrain, which often includes 
mountains thousands of feet lush. yet 
not too much slack which will permit 
the cable to twist itself into a knot. 
Piano Wire Used 

At the time that the cable laying 
begins, steel piano wire which is 
weighted at the loose end begins to 
pay out from the stern. Because the 
piano wire lacks the weight of the sub- 
marine cable, it does not sink to the 
ocean floor and the length payed out is 
roughly proportional to the linear dis- 
tance travelled bv the ship. Using this 
as a reference, the submarine cable is 
paved out at a slightlv higher rate, pro- 
viding between 4C4 and 7 % slack. The 
lower limit is used when the ocean floor 
is extremely flat while the higher value 
is used over extremely mountainous un- 

The repeaters used in the AMR 



ENGINEERS 

AND 

SCIENTISTS 

EXPANDING NEW DESIGN EF- 
FORTS CREATE CHALLENGING 
OPPORTUNITIES FOR TOP-FLIGHT 
SCIENTIFIC AND ENGINEERING 
PERSONNEL IN THE FOLLOWING 
AREAS: 

SCIENTISTS 

Requires experience in ad- 
vanced systems research with 
specialized knowledge in areas 
of structures and weights an- 
alyses. airbreathing propulsion 
systems, or aerodynamic per- 
formance analyses with the op- 
erational requirements for ve- 
hicle conceptual design studies; 
or should have experience in 
defining electronics systems 
and performance in advanced 
weapon systems studies. 

ADVANCED DESIGN ENGINEERS 

Requires advanced experience 
in aircraft preliminary design; 
or expert knowledge in aircraft 
performance, stability and con- 
trols. 

AERODYNAMICS ENGINEERS 
BSAE or MSAE with experience 
in studies and investigations of 
aircraft performance, stability 
and controls, and aerodynamic 

AIRCRAFT STRUCTURES ENGINEERS 

Engineering degree with expe- 
rience in strength analysis, 
ground dynamics, weights, 
loads, and fatigue analysis. 

Send complete resume, in confidence, 
to: Thomas I. Throsher. Professional 
Employment Manager, LockheedGeorgia 
Company, 834 West Peachtree Street, 
Atlanta 8, Georgia, Dept. DD-75. 

LOCKHEED-GEORGIA 

COMPANY 

A Division of Lockheed Aircraft 
Corporation 
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HOW SCIENCE GREW SUCH LONG ARMS 

What’s it like out there— out in the far reaches of space? ■ Man is only 
beginning to gratify his insatiable curiosity about the worlds beyond 
this world. He’s looking. He’s listening. And he’s stretching out long 
arms with electronic fingers, to touch and measure: radar signals orig- 
inated on earth beam outwards, then reflect back to us from the moon, 
the planets and the sun bearing new knowledge of their shape, direc- 
tion, size and structure. ■ Before World War II— when radar first was 
conceived as a means of saving the lives of airmen and sailors— the 
effective range was a few hundred miles at best. Only a few years later, 
a man-made electromagnetic pulse touched the moon and returned. Man 
had made his first reach beyond the skies. ■ The power source for this 
and for all long-range radar is the modern electron power tube. Time 
after time, the power source bears the name Eimac, trade mark of 
Eitel-McCullough, Inc. ■ This California corporation has an enviable 
record of space-age communications achievements. An Eimac tube 
powered the first radar contact with the moon. Another powered the 
only radar in the world which could track the first man-launched satel- 
lite. An Eitel-McCullough klystron generated the signal for the first 
radar contact with Venus. Yet another developed the energy for the first 
radar pulse to touch the corona of the sun. ■ In the whole history of 
radar, the Eimac name has appeared on more radar tubes than that 
of any other electronic firm in the world. Eitel-McCullough alone, in 
1938, could produce a tube which could power the U.S. Navy’s first 
working seaborne radar. During the war which followed, Eimac radar 
tubes poured out by the hundreds of thousands. They flew in airborne 
radars to Guadalcanal, Essen and Normandy. They went ashore with 
the Army and the Marines, spotting mortars at Kwajalein and Iwo 
Jima.* For navigation, detection, ranging and fire-control they pow- 
ered our radars wherever our forces went. ■ Today the Eimac name 
is on almost every klystron power tube in the defense communications 
network which connects our northern radar curtain with the U.S., 
Canada, Europe, the Middle East, the Pacific and Southeast Asia. ■ 
In its laboratories, Eitel-McCullough now has a million-dollar test 
instrument which will produce ten amperes of direct current at more 
than three hundred thousand volts, enough to power radar tubes ten 
times as powerful as today’s biggest. As sophistication of the art 
proceeds, requirement arises for coherence, pulse shaping, controlled 
phase and frequency agility. These call, in turn, for developments now 
in progress at Eitel-McCullough: electron power tubes capable of ever 
higher powers, at ever higher frequencies, over ever wider bandwidths. 
■ Upon the foundation of the world’s largest and longest experience 
with radar tubes, Eitel-McCullough is far advanced today toward 
solution of the radar tube problems of tomorrow. 
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CONTRAST with modern technology is pro- 

deck of* N'cptun involving techniques dating 
back to 19th century. 

cable each contain two three-stage am- 
plifiers operating in parallel to provide 
additional reliability. Failure in one 
amplifier results in loss of about 2-1 
db. gain which is not sufficient to dis- 
rupt sendee. The amplifiers use triode 
vacuum tubes especially made for sub- 
marine cable repeater service. 

Approximately 10 months arc spent 

in assembling and testing each tube to 
assure its reliability. Solid tungsten fila- 
ments are used instead of more com- 
mon coated filaments for long life. 

Other components that go into the 
repeaters and equalizers are tested for 
approximately six months before select- 
ing those which will be used, based on 
changes in their characteristics during 
the test period. The complete repeater 
then is subjected to operation for one 
month under pressures higher than 
those which will be experienced. 

Power for the repeater amplifiers is 
supplied through the center copper 
conductor with the ocean serving as 
the return path since sea water pene- 
trates the cable to the outer copper 
(tape) conductor. The direct current 
power for the new AMR cable is from 
the midway tcnninal at Ramey AFB. 

The Neptun’s recent cable laving op- 
erations were carried out under the 
over-all supervision of Derk Aits, vice 
president and chief engineer of the 
German Atlantic Cable Co. with the 
ship under the command of Capt. 
Simon Hofer. 
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Space Parts Specifications Are Prepared 


By Barry Miller 

Los Angeles— Space Parts Working 
Group, an industry advisory committee 
which recently began counseling the Air 
Force Space Systems Div. on high- 
reliability components, is preparing rec- 
ommended specifications on 1 6 types of 
avionics components needed by future 
military satellites. 

The working group is an outgrowth 
of an effort begun nearly two years ago 
by Lockheed Missiles &• Space Co. The 
company tried to establish a uniform 
parts testing program among the vari- 
ous tiers of subcontractors on the Midas 
missile alarm satellite program to insure 
that all components, particularly avi- 
onics parts, would survive hostile space 
environments. For space use, many 
components lack the life and reliability 
necessary for long-duration operation— 
especially the five-vear period expected 
by the Air Force from future space hard- 

Augmented Specifications 

In the absence of uniform specifica- 
tions, individual contractors were 
forced to augment military parts speci- 
fications to meet their needs, particu- 
larly in the areas of radiation resistance 
and ability to survive in pressure free 
environments. 

Lockheed’s initial parts efforts on the 
Midas program faltered because sub- 
contractors frequently were suppliers to 
other programs, which required differ- 
ent testing procedures. The group con- 
tinued, enlarged its interest beyond the 
single space program and late this 
spring received fonnal approval from 
Air Force Secretary Eugene M. Zuckert. 

As it is now constituted, the Space 
Parts Working Group will review all 
Air Force specifications on components 
applicable to space satellites. Its inter- 
est is in establishing criteria for parts 
that will be required for space hardware 
several years hence. 

Where necessary, it may suggest ad- 
ditional test methods or recommend 
altering tests spelled out in a military 
specification to satisfy space demands. 
In this way it may arrive at proposed 
specifications which will meet the mini- 
mum criteria used by all space system 
contractors. 

The proposed specifications will be 
forwarded for approval to the Air Force. 
Should they get necessary approvals, 
they become Air Force limited coordi- 
nation specifications and are sent to the 
Defense Dept, and industry groups, like 
Electronic Industries Assn, and Aero- 
space Industries Assn., for additional 
approvals. 

Space parts group will attempt to use 


experience gained by USAF’s Ballistic 
Systems Div. in developing reliable 
parts for the Minutcman ICBM pro- 
gram. Parts specifications that evolved 
from this program will constitute a 
shirting point for space parts commit- 
tee work. These specifications prob- 
ably will have to be improved or aug- 
mented to meet space requirements, but 
essentially the format of the so-called 
Minutcman specifications will be fol- 

Consistent with this approach, the 
space parts group is working closely 
now with the Minutcman Parts Control 
Group, a predecessor and parallel group 
composed principally of Minuteman 
ICBM contractors, which led to a scries 
of high-reliability parts specifications 
for that ballistic missile. 

At present, 28 space contractors are 
participating on a voluntary basis in the 
Space Parts Working Group. These are 
equipment or systems manufacturers, 
or major non-industrial government 
contractors like Jet Propulsion Labora- 
tory or the Applied Physics Laboratory. 
Some of the companies represented on 
the committee have component sub- 
sidiaries or divisions, but these are not 
permitted to play any role in the group. 

Each participant has one or more 
designated representatives in the 
working group. These representatives 
usually are managers of reliability, speci- 
fications and standards or design engi- 
neers at the contractor’s facilities. Each 
of these contractor representatives will 
be given the status of a government 
consultant in an arrangement for which 
the details are still to be worked out. 
Steering Committee 

To conserve time and travel expenses, 
participation is divided along geo- 
graphical lines into six separate sub- 
groups which meet on occasions speci- 
fied by a governing steering committee 
that convenes bi-monthly. The steering 
committee is composed of one repre- 
sentative from each of the subgroups 
with Lt. Col. James R. Golden, USAF, 
chief of reliability and quality control 
for Space Systems Div., serving as 
chairman. 

There arc also observers from Na- 
tional Aeronautics and Space Adminis- 
tration and Army Electronics Com- 
mand. General meetings of the entire 
working group, the first of which was 
held in May. arc expected to be called 

The working group’s attention cur- 
rently is centered on 16 generic types 
of parts, such as resistors, capacitors, 
connectors, semiconductor devices, 
transformers, coils, chokes and relays. 
Eventually, it plans to broaden into 


mechanical parts and hopes to get into 
microcircuits as well, according to 
Golden. 

Each subgroup has a separate subject 
or area of interest which is its principal 
topic of concern. The subjects encom- 
pass such matters as lead materials, new 
test methods and environmental re- 
quirements. Additionally, ever)' com- 
pany within each subgroup is pre- 
paring specifications on a separate 
component, selected on the basis of the 
company’s previous experience with 
parts of this type. 

In some instances, the subgroup’s 
topic and the individual company's part 

Present plans call for specifications to 
be prepared in a "tree" type document, 
with several individual documents con- 
sistent with Minuteman specifications 
of the Mil-P-38100 scries. A cover 
document would prescribe projected 
space environmental requirements, tests 
and test methods, such as leak tests 
and shock, a general requirement com- 
mon for all space parts. 

Second Document 

Second in the series would be a docu- 
ment specifying requirements for each 
class or components, such as relays, 
transistors, etc. Finally, a third docu- 
ment would contain specification sheets 
with specific requirements of a particu- 
lar component. 

A sample of this tree document is be- 
ing prepared by one subgroup. A resis- 
tor specification probably will be the 
first specification completed as a trial 
effort. 

The 28 participants in the program 

• Group 1 (Northeast)— Airborne In- 
struments Laboratory, American Bosch 
Anna, Spcrrv Rand, Avco, Laboratory 
for Electronics and Raytheon. 

• Group 2 (East)— Eastman Kodak. In- 
ternational Business Machines, Svl- 
vania. Radio Corp. of America, General 
Electric, Kearfott Div. of General Pre- 
cision and Applied Physics Laboratory 
of Johns Hopkins. 

• Group 3 (Central)— AC Spark Plug, 
Minneapolis-Honeywell and McDon- 
nell Aircraft. 

• Group 4 (Northwest)— Boeing, Lock- 
heed Missiles & Space Co., Philco 
Western Defense Laboratory and Aero- 
jet-General. 

• Group 5 (Southwest)— Philco’s Acro- 
nutronic Div., General Dynamics/Astro- 
nautics and North American Aviation, 
Inc. 

• Group 6 (Southwest)— Hughes Air- 
craft, Aerospace Corp., Douglas Air- 
craft. Engineering Magnetics and Jet 
Propulsion Laboratory. 
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Super-orbital entry of a space vehicle- 
one returning to earth from a planet, 
rather than from an earth-orbiting mission 
—would result in searing radiative heating 
in addition to the more familiar convective 
type. As a spacecraft nose enters atmos- 
phere, it pushes the thin air aside. A 
boundary layer is formed next to the skin. 
Ahead of that is a compressed mass of 
air; fronting that, a shock wave. The air 
behind the shock wave becomes incan- 
descent, ionizes, and radiates to the heat 
shield. Within the boundary layer, friction 
heats the nose cone by convection. 

Lockheed scientists believe that at 
higher than escape speed a blunt-nosed 
vehicle may be unable to sustain the radi- 
ative heating. Consequently, a return to 
the previously discarded sharp nose is 



lating the heat load, determining how 
rapidly the nose will ablate and how to 
keep it sharp. Current shock tube tests 
are providing some clues. 

Another research project in Lockheed's 
Fluid Mechanics Laboratories relates to 
the flow of buoyant fluids. A typical study 
program is the determination of how 
liquid hydrogen, stored in a tank in 
space, stratifies. This, in turn, deter- 
mines the level of pressurization required 
in order to extract all of the fluid. Scien- 
tists made a mathematical model of 
what they think occurs inside the tank. 
With this as a guide, an actual tank was 
constructed to obtain measurements 
and photographs of the flow to verify 
their theories. 


LOOK AT LOCKHEED. . . AS A CAREER 

Consider Lockheed's leadership in space 
technology. Evaluate its accomplishments 
—such as the Polaris missile, the Agena 
vehicle's superb record of space mis- 
sions. Examine its outstanding advantages 
—location, advancement policies, creative 
climate, opportunity for recognition. 

Then write for a brochure that gives you 
a more complete Look at Lockheed. 
Address: Research 4 Development Staff, 
Dept. M-46B, P.O. Box 504, Sunnyvale, 
California. Lockheed is an equal oppor- 
tunity employer. 

SCIENTISTS £ ENGINEERS: In addition 
to positions relating to fluid mechanics, 
other important openings exist for special- 
ists in: Inertial guidance • Orbit thermo- 
dynamics • Electromagnetics • Mission 4 
trajectory analysis • Gas dynamics • 
Chemical and nuclear propulsion • 
Systems engineering 

LOCKHEED 

MISSILES S. SPACE COMPANY 

Sunnyvale, Palo Alto, Van Nuys, Santa Cruz, 
Santa Maria, California • Cape Canaveral, 
Florida • Huntsville, Alabama • Hawaii 


LOOK AT LOCKHEED IN FLUID MECHANICS: 

Taming temperature extremes 
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► Laser Display Effort Planncd- 
USAF's Aeronautical Systems Div. is 
seeking qualified sources to investigate 
techniques for design of a television 
type display which would be produced 
bv a laser instead of an electron beam. 

► Solid State Transceivers Sought- 
Rome Air Development Center plans 
to sponsor development of an airborne 
VIIF and UHF transceiver for ground- 
air communications using all solid- 
state construction and weighing less 
than 10 lb. each. The VIIF unit is to 
provide 1,120 channels in the 100-156 
me. band while the UHF transceiver is 
to provide 3,500 channels in the 225- 
400 me. band. Industry responses 
should be identified S-4-95 and U-4-94, 
respectively. 

► Optical Transceiver Study by RADC 
—Study program to determine over-all 
characteristics required in a laser com- 
munications transceiver designed to op- 
erate over path length of more than 50 
mi., with a channel capacity of one 
billion bits per second, is planned by 
Rome Air Development Center. Re- 
sponses should be identified U-4-1 5. 

► Phased Laser Array Planned— Rome 
Air Development Center is seeking 
qualified sources for feasibility demon- 
stration of a coherent optical array con- 
sisting of laser oscillators, power ampli- 
fiers, electronic phase shifters, power 
dividers and beam steering provisions. 
RADC also is seeking sources to in- 
vestigate techniques for development 
of continuous-wave laser oscillators, 
power amplifiers and heterodyne detec- 
tors all operating at a compatible fre- 
quency, using solid or gaseous materials. 

► Navy Seeks Field Effect Microcir- 
cuits— Navy Bureau of Ships plans to 
sponsor program to develop semicon- 
ductor microcircuits using field-effect 
active devices. Rome Air Development 
Center is seeking sources to develop 
techniques for vacuum deposition of 
thin-film thermoelectric cooling devices 
on thin-film microcircuitry. 

► MMRBM Getting New Microcircuit 
Computer — Stellar inertial guidance 
system being developed for the 
mobile medium-range ballistic missile 
(MMRBM) by General Precision may 
employ a new digital computer con- 
structed largely of semiconductor micro- 
circuits. A number of the new com- 
puters, 24-bit versions of its "micro- 
tronic” system (AW Dec. 24, p. 43), 
have been delivered by the Univac Div, 
of Sperry Rand to General Precision. 


About paper 
for direct-writing 
oscillographs: 

Always order as “Kodak Linagrapii Direct Print 
Paper.” The name has been around for a while, but what 
it covers is always subject to improvement. Today’s 
Kodak Linagraph Direct Print Paper permits the same 
high writing speed as hitherto. The trace pops up quicker, 
however. It’s darker on a lighter background. It keeps 
longer before treatment for permanence. It looks better 
after the treatment. 

Why not have the benefit of little advances like that 
as soon as they come out? Keep in touch with Eastman 
Kodak Company, Photorecording Methods Division, 
Rochester 4, N. Y. 


Kodak 
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A random check of the new products list from our RADCOM- 
Emcrtron division revealed the following development: a new, 
modified, lower-cost version of the standard Air Force electronic 
altimeter set. Accurate to ±2 feet from 0-40 feet and 55k from 
40-5000 feet. Meets all military specifications, of course. They 
call it Model 1380, Direct an inquiry to RADCOM-Emcrtron, 
1 140 E. W. Highway, Silver Spring, Maryland. 


answer to last week's problem: If we let the widths of the 
three farms be A, B, and C, we have A (A + 8) =B (B + 28) 
= C(C+34). The equation A (A 4- 8) = B (B4-28) has solu- 
tions A = 8, B = 4 and A = 40, B = 32. Only the latter satisfies 
the third equation, yielding the value C = 30. The farms are, 
therefore, 40x48, 32x60 and 30x64, all containing 1920 sq. mi. 


□ LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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USS VANCOUVER (LPD-2), shown under way above, features a landing deck for six to 10 helicopters, an approach control tower (port 
side amidships) and a crane for lowering boats. Ship carries 900 Marines and landing craft for heavy equipment. 


Navy Building Helicopter- Attack Vessels 


By Ward Wright 

New York— New class of Navy trans- 
ports /(LPDs)-designed from the keel 
up to deliver a complete combat unit 
with its tanks, artillery, vehicles and 
equipment by a landing craft-helicopter 
combination— will become part of an 
amphibious fleet of fast attack vessels 
planned for the mid-1970s. 

Plans for such a fleet to satisfy 
Marine Corps requirements for simul- 
taneous delivery of two reinforced 
Marine divisioiis-one each in the 
Atlantic and Pacific— by helicopter and 
landing craft, have been approved by 
the chief of naval operations and the 
secretary of the Navy. Defense Dept, 
is now studying the plans for inclusion 
in the Fiscal 1965 defense budget. 

Present Navy plans call for 10 to 14 
LPDs bv the earlv 1970s. Newest of 
the class is the USS Vancouver (LPD-2) 
commissioned in May and commanded 
by Capt. Thomas C. Harbert, Jr. 

USS Raleigh (LPD-1), was commis- 
sioned Sept. 1, and joined the Amphi- 
bious Force, Atlantic Fleet in April. 
USS La Salle (LPD-5) is under con- 
struction at New York Naval Shipyard, 


Brooklyn, and is scheduled for christen- 
ing early this month. La Salle has an 
additional deck for flag facilities. The 
class is named for U. S. cities named 
after explorers. 

Keels were laid simultaneously at 
Brooklyn for USS Austin (LPD-4)' and 
USS Ogden (LPD-5) last February. 
Both are scheduled for completion in 
late 1964. LPD-6 is slated for keel lay- 
ing at Brooklyn in November, and 
LPD-7 and LPD-S are under construc- 
tion at Ingalls Shipbuilding Corp., 
Pascagoula, Miss. LPD-9 and LPD-1 0 
are being built at Puget Sound Bridge 
& Drydock Co., Seattle, Wash. 

Vancouver, typical of her class, is 
521 ft. over-all,' has a beam of S4 ft.. 
displaces 14,000 tons, and draws 21 ft. 
fully loaded. She can quarter more than 
900 fully equipped combat troops in 
addition to a ship's company or 430 
men and 27 officers. 

Her helicopter platform occupies just 
less than half her topsides. Beneath the 
helicopter platform is a floodablc well 
deck containing landing craft which are 
launched through the stern. Super- 
ficially, she resembles Navy's LSD 
(Landing Ship, Dock) class which has 


no built-in helicopter capability. 

While the full measure of LPD 
capability is still unknown, due to new- 
ness. present thinking is that LPDs 
won't be assigned permanent comple- 
ments of helicopters. Most likely, heli- 
copters operating from LPIls (AW Apr. 
29, p. 2S), which carry about 2,000 
troops and as many as 30 helicopters, 
will be ferried to the LPDs where they 
will remain for the duration of a specific 

Depending on the mission, LPDs will 
be assigned eight to 10 Sikorskv UH- 
34Ds. or six Sikorsky CH-37C, CH-53A 
or Boeing Vcrtol CH-46A helicopters. 

On-board helicopter facilities include 
pressure fueling and a shop to perform 
limited maintenance. No provision is 
made for bringing helicopters below 
decks. A flight approach control installa- 
tion on the port side facing aft gives 
an unobstructed view of the landing 
platform during takeoff and landing. 

Below, major engineering considera- 
tions center around rapid loading of 
helicopters and landing craft, and flood- 
ing and emptying the well, or dock. 

The well deck itself consists of a 
hangar-like, rectangular room below the 
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helicopter deck. At the forward end is 
a vehicle storage area, serviced by 
elevators from the two cargo holds 
below. This area also serves as an equip- 
ment assembly area for gear arriving 
from the holds. 

The vehicle storage area gives way to 
a ramp leading to the well or dock. The 
well is shallower near the ramp and 
deeper near the stern where it is closed 
off from the sea by doors hinged top 
and bottom. In the well, pre-loaded 
landing craft rest on their bottoms until 
the stern doors are opened, flooding the 
dock, and then they are released. 
Tracked vehicles can be driven out 
without flooding. 

Around the perimeter of the well 
deck, six bridge cranes riding around 
an overhead track laid out like a horse- 
shoe, pick up cargos of weapons and 
supplies from the vehicle storage area 
and deposit them in landing craft. 
These cargos arc brought up from the 
holds in a truck-sized elevator or in a 
smaller elevator for lighter loads. The 
smaller elevator services both the vehicle 
storage area and the helicopter deck. 

Two pallet conveyors are used to 
bring additional cargos from the forward 
holds back to the vehicle storage area 
where the bridge cranes can reach them. 
During an operation, fork lift trucks 
help move loads on both the well and 
helicopter decks. 

Since some missions may call for a 
deck load of extra vehicles instead of 
helicopters, a retractable ramp has been 
provided so they can be driven from 
the helicopter deck to the vehicle stor- 

In a landing operation, pre-loaded 
landing craft would run into the beach, 
unload, and return through the stem 
to the ramp. Equipment and vehicles 
from the vehicle storage area would be 
conveyed or driven directly into the 
waiting landing craft for the second 
wave. The process is repeated until the 

Meanwhile, if helicopter lift is part 
of the operation, infantrymen would be 
continuously lifted from the helicopter 
deck to their objective. For some mis- 
sions, however, all troops might be 
landed from boats. 

Vancouver carries a mixture of land- 
ing craft, which like the helicopters, is 
determined by mission. Boats carried in 
the well deck include one LCU (Land- 
ing Craft, Utility), and three LCM-6s 
(Landing Craft, Mechanized), or six 
LCM-6s, or four larger LCM-Ss, or 20 
LVTs (Amtracks) or a combination of 
any of these. She also carries two LCM- 
6s or two LCPLs (wave commander’s 
boats) on the boat deck which arc 
lowered by crane. 

All of Vancouver's boats and auxili- 
ary machinery are modified to bum JP-5 
turbine fuel for simplicity and ease of 
supply. Her main boilers can be fired 


by JP-5 in an emergency situation. 

' The other major design considera- 
tion, rapid filling and emptying of the 
well, is achieved with a submarine-type 
ballast system. The older LSD ships 
pumped water from the ballast tanks 
mechanically, but Vancouver blows it 
out with air from five rotary compres- 

Fully flooded, Vancouver's well holds 
about 6,550 tons of sea water at a 
depth of 4 ft. near the ramp and 10 
ft. near the stem. By pressurizing her 
32 ballast tanks holding 5,200 tons of 
sea water to 15 psi., Vancouver can 
blow to a dry well in 1 5 min. raising 
her high enough to shut her stem doors 
and get under way. The remainder of 
the ballast is pushed out of her tanks 
in about 55 min. by the compressors. 
Diesel exhaust can be diverted to the 
ballast tanks to supplant the compres- 
sors in an emergency. 

Vancouver’s troop compartments are 
spartan bv civilian standards but are an 
improvement over World War 2 and 
Korean War vintage transports. The 
ship is effectively air-conditioned 
throughout, the tiered canvas bunks arc 
furnished with 2-in. thick foam rubber 
mattresses, and music can be piped to 
troops over a separate address system. 

Collapsible writing tables and 
benches can be attached to stanchions 
which support the bunks. Troops have 
small individual lockers for personal 
effects and larger lockeis in adjacent 
compartments for packs, sea bags and 
uniforms. Mess halls are fitted out with 
seats so troops do not have to stand 
to eat as aboard older transports. 

Vancouver contains a complete com- 
bat infonnation center (C1C) to keep 
Marine and Navy commanders abreast 
of troop progress and the total air-sur- 


face picture. The center houses a Navy 
Tactical Data System, radar viewing 
equipment, and electronic counter- 
measure and communications equip- 

Hcr machinery — two 12,000-shp. 
General Electric steam turbines pres- 
surized by Babcock & Wilcox boilers 
and coupled to twin screws through 
Wcstinghousc reduction gears-gives 
Vancouver a sustained speed in excess 
of 20 kt. 

Vancouver’s armament consists of 
eight 3 in. 50 cal. automatic guns in 

There are no hard and fast rules for 
the employment of helicopter-carrying 
vessels in an assault. Despite the pub- 
licity and glamour of vertical envelop- 
ment, Marines arc quick to point out 
that the importance of landing troops, 
weapons and supplies on a beach from 
the sea has not been downgraded. As 
one Marine officer put it, "After wc 
studied helicopter assault for awhile, 
we discovered the troops still had to 

What has happened to the amphibi- 
ous concept since the Korean War is 
that future landings will have to work 
within the limitations posed by nuclear 
threat. 

These limitations mean that warships 
and transports can not assemble off a 
beach and lie for days discharging men 
and materiel as they did during previous 
wars. A modem amphibious force will 
have to assemble quickly, unload what's 
needed, w'hen its needed— not merely 
dumping a mass of materiel on the 
beach— and disperse. 

At the same time, the ground com- 
mander will need support from the sea 
as he always has. Vessels such as Van- 
couver and the troop and helicopter 
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Martin Denver knows the importance 
of placing individuals in the right career 
opportunities. It knows the influencing 
(actors that attract top qualified person- 
nel... and it has built a dynamic force 
through the development policies and 
procedures that make these factors a 
standard company offer: challenging pro- 
grams • progressive attitudes • excel- 
lent working conditions • rewarding 
compensation • opportunity for personal 
and professional success. 

You will get immediate consideration 
for aerospace assignments in Martin’s 
TITAN III program if you qualify in any 
Of the following— or related-fields: 

• AIRBORNE HYDRAULIC 
SUB-SYSTEMS 

• CONTROL SYSTEMS 

• AEROTHERMODYNAMICS 

• COMPONENTS 

Send resume to F. A. McGregor 

Manager of Personnel Staffing 

Mail #A-251 P.O.Box 1 79-A-S 



carrying LPH class give the ground 
commander two things: support from 
a dispersed position— 25 to 50 mi. from 
the beach— and another dimension to 
his attack. 

With helicopters, he can strike be- 
hind, or on the beach, or lift rein- 
forcements to points where his troops 
are encountering difficult) - . He can time 
his ship-based helicopter attack to come 
before, after, or at the same time as 
his waterborne assault. Or, he can hold 
his helicopter force in reserve miles 
away from the target. 

While a vessel such as Vancouver 
combines the characteristics of four 
Navy ship classes: AKA cargo transports, 
APA troop transports, LPH helicopter 
aircraft carriers, and LSD dock ships, it 
is not meant as a replacement for any 
of these. Need still exists for improved 
versions of most of these types. What 
the LPD gives is a new measure of 
flexibility in tailoring the fleet to fit the 



ment for the first time this year on the 
type and number of amphibious and 
helicopter vessels needed for the 1970s. 
While the actual types and numbers 
planned are secret, the fleet will proba- 
bly contain, in addition to other types, 
about eight LPHs, 14 LPDs, a new 


generation of 20 kt. LSTs (Landing 
Ship, Tank), and some fast roll-on, roll- 
off attack transports. The modernized 
fleet will probably have about 130 
ships— the present total of the com- 
bined Atlantic and Pacific amphibious 
fleets. 

Navy now has seven LPHs, four con- 
verted from aircraft carriers and three 
new construction ships built from the 
keel up for helicopters. An eighth- 
LPH-9, is slated for completion in late 
1964. LPH-6, USS Thetis Bay, con- 
verted from a World War 2 "Anzio" 
class carrier, will be retired in the near 
future. LPII-4, -5, and -8-the USS 
Boxer, USS Princeton, and USS Valley 
Forge— all converted from "Essex” class 
carriers, will be retired and replaced by 
the early 1970s. 

One problem of considerable concern 
to the Marines, which has not been 
resolved in plans for a modem amphibi- 
ous fleet, is the growing shortage of 
Naval guns of all calibers for beach- 
head support. 

At present, Navy has no ship in com- 
mission which can fire any shell larger 
than 8 in. and it has few of these. 
Despite the role of tactical air power. 
Marines feel that for pounding shore in- 
stallations cheaply and accurately, naval 
gunfire is still best. 



Rocket- Engine Placement Shown on NF-104A 

Tlirottlablc AR-2 rocket of 6,000 lb. thrust is shown mounted in tail of one of three 
NF-104A trainers, converted by Loekhced-California Co. for Air Force’s Aerospace 
Research Pilot School at Edwards AFB, Calif. Rocket will help boost aircraft to 120.000 
to 130.000 ft., where hydrogen peroxide reaction jets in nose and wingtips will be used 
to simulate re-entry into the atmosphere (AW July 22, p. 253). 
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NEW AEROSPACE PRODUCTS 


Static Inverter 

Static 50-v. amp. inverter is designed 
to supplv power to flight instruments. 

Unit converts 28 v.d.c. to 115, 40, 
or 6 v.a.c. at 400 cps. 

Inverter, Part No. 26130073, oper- 



ates on input voltages as low as 20 v. 
and can withstand 80 v.d.c. transients. 
Input voltages down to 6 v.d.c. will 
not damage the unit. 

Measuring 5 x 4 x 24 in. and weigh- 
ing 2.1 lb., the inverter has a 2,500-hr. 
minimum service life and operates in 
ambient temperatures from —31 to 
+ 71C. 

Vapor Corp., 6444 W. Howard St., 
Chicago 48, 111. 


Cryogenic Refrigerator 

Miniature cryogenic refrigerator, 
Model #42300, will operate from 25- 
300K, weighs 10-12 lb., exclusive of 
d.c. or a.c. motor and measures 4 x 5 x 
12 in. 



Input power is 200 w. at 30K and 
100 w. at 100K. 

Cold production of the refrigerator 
is approximately 1 w. at 30K and 10 
w. at 100K. 

Cooling area size depends on tem- 
perature required and insulation. Unit 


is designed for contact cooling or remote 
cooling by recondcnsing, according to 
the manufacturer. 

Crvogenerators Div. of North Ameri- 
can Philips Co., Inc., Mendon &• Angcll 
Roads, Ashton, R. I. 

Business Aircraft Heater 

Heater is designed for single- and 
twin-engine business aircraft. It oper- 
ates on the ground as well as inflight 
and requires no engine warmup, the 
manufacturer savs. 

Heater comes' in 15,000-50,000 btu/ 



hr. outputs, weighs 184-25 lb. and is 
20-26 in. long, with a 5-6 4-in.-dia. cas- 
ing excluding the electronic housing 
unit, depending upon which capacity 
heater is required. Heater is FAA- 
approved. 

Janitrol Aero Div., Midland-Ross 
Corp., 4200 Surface Rd., Columbus, 
Ohio. 

Heating Rate Transducer 

Model C-1119 miniature transducer, 
with fast response time, is designed to 
measure transient heating rates on mis- 
siles and spacecraft. A small diameter 
of 0.125 in. permits its use on curved 



Transducer requires no power or 
reference junction. Full-scale output is 
10 mv. at a heating rate level of 30 
btu/ft.'-sec. 

Hy-Cal Engineering, 12105 Los Nie- 
tos Rd., Santa Fe Springs, Calif. 


How much 
lebensraum 
on a pin-point? 



dot? On a pin-head? A pin-point? 
Can you connect them? Reliably? 
For a missile? A sub? 
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Creating a near-perfect simulation of the space environ- 
ment is an intriguing problem. There are more difficulties than 
appear on the surface. 

For example, how would you achieve perfectly parallel rays 
of absolutely equal intensity to simulate solar energy? Or a far 
better vacuum than available presently? How would you theo- 
retically forecast the behavior of various materials in a 
vacuum? What advances can be made to solve the prob- 


lems of cryogenic pumping of very large vacuum chambers? 
To investigate these areas, Hughes Space Systems Division is 
organizing a small research group to support the efforts of the 
new Space Simulation Laboratory. Specific projects and pro- 
grams being designed and developed are the SURVEYOR 
(Soft lunar landing vehicle); SYNCOM (Synchronous orbit com- 
munications satellite); several types of anti-missile missiles. 
Some of the key positions open now include; 


Research Physicist. A doctor's degree in 
some related branch of physics would be 
strongly preferred.The position would involve 
major responsibility for the planning and di- 
rection and nature of the Space Environmen- 
tal Laboratory's exploratory efforts. Also in- 
volved would be the direction of Experimental 
Physicists on planned programs and private 
investigations. 

Experimental Physicists-Optics. The 

major responsibility would be to study and 
fully comprehend all the work in the field of 
solar simulation. The work would involve con- 
siderations of high temperature sources, geo- 
metric optics, evaluation of the optical para- 
meters of materials, etc. Extremely long un- 
interrupted tests will be a vital part of the 
program to determine the reliability and op- 
erational characteristics commensurate with 
the Space Systems Division requirements. 


Vacuum Technology. Order of magnitude 
improvements in the achievement of ultra 
levels of vacuum under conditions of high 


Cryogenics. Studies would Include the use 
of cryogenicfluidsforthermal control ofspace 
chambers, the development of techniques 
for fabrication of large cryogenic thermal 
panels and the investigation of surface prop- 
erties at cryogenic temperatures. Ph. D. with 
experience in cryogenics preferred. 

Theoretical Physicist/Mathematician. A 

well trained scientist with unusual versatil- 
is required. Good understanding of particle 
ysics, physical chemistry and theoretical 
optics will be necessary to permit an effective 
understanding of the theoretical problems 
which will arise as a result of experimentation. 


Applicants should have a degree from an accredited 
university. U.S. citizenship required. Hughes is art 
equal opportunity employer. 

for Immediate consideration, 
please airmail your resume to: 

MR. ROBERT A. MARTIN 
Head of Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 

Culver City 4, California 


Creating a new world with eiectrorics 

HUGHES 



WHO’S WHERE 


(Continued from page 23) 

Changes 

Gordon Bancrian, senior scientist, Aero- 
jet-General Corp.'s Liquid Rocket Plant, 
Sacramento, Calif. 

W. Robert Archibald, assistant to the 
general manager, Gyro Div. of Giannini 
Controls Corp.. Duarte, Calif. 

Dr. James W. Singleton, manager- Wash- 
ington Div., System Development Corp., 
with offices in Falls Church. Va. 

William D. Eikcnbcrry, marketing direc- 
tor. Lear Jet Corp., Wichita, Kan. 

Milton J. Berg, assistant director, Engi- 
neering Mechanics Laboratory, Space Tech- 
nology Laboratories, Inc., Redondo Beach. 
Calif., a subsidiary of Thompson Ramo 
Wooldridge, Inc. 

Dr. Maurice Glicksman. director of re- 
search, Laboratories RCA, Inc., Tokyo, Ja- 
pan, succeeding Dr. Martin C. Steele, who 
is returning to the David Samoff Research 
Center. 

George J. Vila, manager of the newly 
established Cleveland (Ohio) office of Gen- 
eral Dynamics Corp. 

Dr. Edward A. Wolff, manager. Space 
Engineering Laboratory, Aero Geo Astro 
Corp., College Park, Md. 

Lloyd B. Tribble, manager. Technical 
Coordination and Administration, Boosters 
and Field Tests Group. San Bernardino 
(Calif.) Operations of Aerospace Corp. 
Other San Bernardino Operations appoint- 
ments: Robert F. Newbold. manager. Sub- 
Systems Studies, Advanced Planning Div.; 
Dr. Robert G. Wilson, head. Telemetry 
and Instrumentation Section, Radar and 
Communications Dept.; Arthur O. Morse, 
head, Arming and Fuzing Section, Radar 
and Communications Dept.: Robert L. 
Smith, assistant manager, Re-entry Vehicle 
Systems, Mobile Mid-Range Ballistic Mis- 
sile Program (MMRBM): William C. 
Yengst, assistant director, Adaptive Systems 
Program. Engineering Div. 

Robert Zwart, supervisor. Project Engi- 
neering Dept., Aerospace Div. of Haveg 
Corp.. Wilmington, Del. 

Research and Technology Center, San Fer- 
nando. Calif, (the California operation of 
ITT Federal Laboratories, Nutlcy, X. J.). 

Thomas A. Fitzgerald, director of adver- 
tising and public relations, SKF Industries, 
Inc., Philadelphia, Pa. 

Fielding G. Lucas, director. Federal Sys- 
tems Marketing Div., Honeywell Electronic 
Data Processing, with offices in Washing- 
ton. D. C., succeeding Donald F. Brosnan, 
now director of the newly established EDP 
Application Engineering Div. 

Ira W. Kane, manager-telemetry tracking 
and control programs, WDL Div., Philco 
Corp., Palo Alto, Calif., and Edward C. 
Buurma, manager-field operations. 

James M. McCarty, manager of engineer- 
ing. West Coast Operations (Costa Mesa, 
Calif.) for Perkin-Elmer Corp. 

Julian R. Levine, manager of public rela- 
tions for the Washington (D. C.) office of 
Aerojet-General Corp. 

Col. I. R. Perkin, Director of Mainte- 
nance, Oklahoma City Air Materiel Area, 
Tinker AFB, Okla. 



WHATEVER YOU’RE FLYING NOW 
t. . WHATEVER YOU’RE CONSIDERING 


for brochur 


Electrical Engineers 

Mathematicians 

Melpar’s Flight Simulation Laboratory has immediate 
need for engineers and mathematicians in the follow- 
ing areas: 

• PRELIMINARY DESIGN 

For the development of mathematical models and the generation of 
test criteria utilizing the laboratories SDS 920 digital computer. 

• SYSTEMS DESIGN 

For the logic design of digital equipment, specifying necessary digital/ 
analog interface equipment, the analysis of real-time flight simulation 
systems and the design of analog computer systems for flight 
simulators. 

• PROGRAMMING 

To write and debug programs for fixed-point real-time computers to 
be used with special purpose digital and analog equipment for the 
real time simulation of aircraft. 

JOHN A. HAVERFIEID — Manager, Professional Placement 

MEJLPArVinc 
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Thunderbird Vertigo 

I suggest captions on Thunderbird action 
pictures (AW July 15, pp. 52, 55) had 
"dislicd-out" somewhere between Paris and 
New York. 

If not, F-lOOs have maneuverability far 
beyond the designers' wildest dreams. 

Picture top of p. 52 purports to be de- 
tail alternate angle of cover shot. One 101) 
has managed a direction reversal in the 
flick of a shutter. Also probes on right 
wing indicate both cover planes are in- 



we can pick up a little scientific enlightening 
along the way, so much the better. 

Thanks for a fine magazine. 

Harvey F. Mace 
Sacramento, Calif. 

(Aviation Week & Space Technology 
caption writers were still suffering vertigo 
from /allowing maneuvers of the seven aero- 
batic teams that performed at the Paris Air 
Show when thev wrote the Thunderbird 
outlines. Both F-100 Super Sabres are in- 
verted on the cover. The top photo on 

f . 52 is another maneuver m which two 
-100s made a low level pass in tight for- 
mation With one plane inverted. — Ed.) 


I always thought Mr. Ilotz had quite a 
high regard for the Royal Air Force, which 
costs us British taxpayers a lot of money 
and seems to me quite as good as ever it was 
in the dark days of 1940. Why then has he. 
in the July 15 issue, given a double-page 
picture-spread to the U.S. Air Force Thun- 
derbirds. a double-page picture-spread to the 
Creek Air Force F-86 team and a double- 
page picture-spread to the Italian Air Force 

Squadron Lightning team (except for a 
single picture on p. 57 which got in only 
because somebody oil Aviation Week 
thought they were Italian F-S6 Sabres)? 
Egad, sir, fellah ought to be shot. 

Nick Archer 
Saint Albans, Herts 
England 

(Mr. Hot/, certainly retains his high re- 
gard for the Royal Air Force. Aviation- 
Week & Space Technology devoted the 
cover of its July 3, 1961. issue to the initial 
appearance of RAF Lightning formation 
acrobatic teams, in this case flown by No. 
74 1 Tiger" Squadron. Further photo cover- 
age was devoted to Lightning formations in 
coverage of the 1961 SBAC show at Farn- 


LETTERS 


borough (AW Oct. 9. 1961. p. SS). Per- 
formance of No. 56 Squadron at Le Bourget 
added nothing new to this earlier coverage. 
Another look through the magnifying glass 
reveals that the middle picture on p. 57 of 
the July 15 issue is indeed the Lightning 
formation of 56 Squadron executing a 
maneuver similar to that which was part of 
the Italian F-86 team's performance. AW's 
apologies to the Italians. — Ed.) 

At last. After years of diligent detective 
work I've discovered an error m one of 
vour issues. (Or at least I think I have.) 

July 15 issue you refer 'to th; USAF dem- 
onstration team at the Paris Air Show as 
the ''Tliunderbirds.'' I believe that the 
team shown is actually the “Skyblazers" 
who were a unit of the 36th Fighter Day- 
Wing at Bitburg, Germany, in 195S, 

Since the 36th was upgraded to the F-105. 
the 'Blazers probably are with another out- 
fit, but I assume they still go by the same- 
title. 

At that time (195S) the Skyblazers gave 
demonstrations for European and Middle 
Eastern audiences, while the Thundcrbirds 
out of Nellis AFB, Ncv.. performed pri- 
marily in this hemisphere. 

Both teams epitomize precision formation 
flying and are to be congratulated for their 
fine work. 

R. F. Cassaro, Jr. 

Formerly Lt., USAF 36th F.D.W. 

Dallas, Tex. 

(Afraid you missed again. USAF con- 
firms that these were the Thunderbirds. 
—Ed.) 


Sir Solly 

In view of the academic and scientific 
qualifications of some of the top civilians 
now running the U.S. Dept, of Defense, 
I think your readers would he interested in 
rhe following article in the Financial Times 
of London entitled “From Apes' Harems.” 
lr was published July 18. 

“One result of the Defense White Paper 
is to gis-e to Sir Solly Zuckerman unprece- 
dented powers. As head of both research 
and development in the defense sciences, he 
"'•11 “Joy. an influence, firmly set dow-n in 
the organization chart, which may possibly 
be even greater than that deployed during 
the war by Lord Clicrwell, who relied on 
his personal pull with Sir Winston (then 
Mr.) Churchill. And there is no doubt that 
this confessedly ambitions man will enjoy it. 

"Born in South Africa in 1904. he orig- 
inally intended to be a doctor, and that was 
still his plan when he came here at 21. But 
his unusual scientific powers and energy 
were quickly noticed, and he was diverted 

“His first great scientific work was a 
study of the sexual and social habits of pri- 
mates (apes, not archbishops), which led 
him to his Theory of Dominance-the fairly 
simple idea that the fiercest ape has the 
biggest harem, but one which has had a pro- 
found influence on subsequent theories of 
animal behavior. It may also be thought 
to have had some influence on his own con- 


duct when after some important discover- 
ies at Oxford in the field of endocrinology, 
the war first brought him close to the seats 
of power. 

"A man of lightning intelligence and furi- 
ous energy, he has never strayed far from 
Whitehall since. Besides defense work, he 
has also served on the Barlow- Committee, 
and Advisory Council on Scientific Policy, 
the Scientific Manpower Committee, the 
Natural Resources (Technical) Committee 
and the Agricultural Research Council. 

And he has the reputation of never miss- 
ing a meeting. I le still finds time for some 
academic w-ork and for a full social life— 
as Lord Reading’s son-in-law, as Prince Phil- 
ip's close coadjutor at the Zoo, and above 
all as himself, all doors are open to him. 

"His climb to the top has not been 
achieved without hurting some feelings. 
But he also has great powers of friendship; 
and he rules without starting the bitter 
policy quarrels which scientific moguls 
usually provoke. As a biologist dealing with 
the physical sciences he can approach the 
enormous problems of his post with few 
prejudices; so his own lack of the obvious 
qualification has made him the man best 
qualified for liis terrifying job." 

British Reader 
London 

Navy’s A-New Team 

We in the A-NEW section at the Naval 
Air Test Center were very much pleased 
with the article by Mr. Philip J. Klass in 
your July S issue (p. 64) on the ANEW 
ASW weapons system development. This 
development concept is a realistic approach 
to the challenging task of presenting the 
fleet with an ASW system which is truly 
integrated, reliable, maintainable, and 
capable of detecting and eliminating sub- 
marines. 

We at the Test Center are proud to be 
part of the A-NEW team and we take very 
seriously the responsibility assigned to us in 
aiding in the development or this system. 
Our job, of course, is flight test and in this 
regard w-e will: 

1. Provide fleet experienced pilots, tac- 
tical coordinators, and operators for both 
flight test and dynamic mockup operation. 

2. Evaluate system functions ana recom- 
mend improvements. 

3. Perform system maintainability, op- 
erability, and compatibility evaluations. 

4. Insure that the A-NEW weapons sys- 
tem is an operational advancement over cur- 
rent ASW systems. 

To do this we will be utilizing the tech- 
nical capabilities in the testing of avionics 
components for which our Weapons Sys- 
tems Test Division is noted, and the opera- 
tional experience of dedicated ASW crew- 
men who have recently been two or more 
years in a modern ASW VP or VS squadron. 

Again, we thank you for your fine article 
and nope that you will continue to keep the 
aerospace complex aware of the challenging 
developments in anti-submarine warfare. 
LCdr. E. C. Waller. Project Officer 
J. E. Gardner, Project Engineer 
Weapons Systems Test Division 
Patuxent River, Md. 


126 


AVIATION WEEK & SPACE TECHNOLOGY, August 5, 1963 



_ Tour Specialist for 


CASCADED 
AMPLIFIERLESS 
RESOLVER CHAINS 


Why not take advantage of the years of pioneering experience which 
Clifton Precision has gained in cascaded resolvers? 

Not only have we designed and developed the widest variety of 
these resolvers, but we have also become extremely well versed in the 
attendant systems engineering. 

Thus you can have two important advantages by dealing with 
Clifton: top quality components and wide systems experience. 

For further information, contact: Sales Dept. 5050 State Rd., 
Drexel Hill, Pa. Area 215 MAdison 2-1000 • TWX 215 623-6068 -or 
our Representatives. 


Simple Follow-Up Chains— No Compensation 


The above chain uses simple production tolerances on 
the components and represents a tour wire data trans- 

above system can utilize several receivers it necessary 
by proper impedance matching. 



The above concept can be supplied as matched sets of 
ponents or built into a single integral case. Matched 
sets can be constructed that will be alt the same tor a 
system or matched sets for different impedance levels 
(e. g. matched set «1. set #2, set «3, etc.). No com- 
pensation resistor, thermistor or capacitor is used in 
the above concept. 



ponents, pancakes (with and without gymbalbearingsi, 
as well as components in aluminum, stainless steel and 
beryllium. Some chains have been developed which 
must be calibrated at three different temperature levels. 


ctnn 

ver. All live resolvers are K V 

ier live resolver and any S V 

mpensated lor constancy K B 


CLIFTON PRECISION PRODUCTS CO., INC. 

Clifton Heights, Pa. • Colorado Springs, Colo. 
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The C-141 gets its wings 
from Avco/ASD Aue £lio3 

The first of the U.S. Air Force’s C-141’s 

moved one step nearer completion at the 
Lockheed-Georgia Company plant at Mari- 
etta, Georgia, recently, when its wing-box 
beam assemblies were mated to the fuselage. 
Each assembly is 81 feet long; two of them 
carry the full weight of the 316,600-pound 
airplane in flight. The assemblies weigh al- 
most 22,000 pounds. They have a surface 


living space of two five- 
room houses, and inside are fuel tanks that 
can carry up to 23,000 gallons of jet fuel. 

In a few weeks the C-141 will be rolled out 
of the plant, and it is scheduled to fly before 
the end of the year. 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS . . . REGARDLESS OF 
RACE, CREED, COLOR, OR NATIONAL ORIGIN . .. WRITE AVCO/AEROSPACE STRUCTURES DIVISION TODAY. 


Avco’s Aerospace Structures Division at 

Nashville, Tennessee, is subcontractor to 
Lockheed for C-141 wing-box beam assem- 
blies. Avco got the contract in January, 1962, 
and delivered the first set of assemblies “on 
time” in February, 1963. Today, specially 
adapted rail cars that haul the long, angular 
assemblies from Nashville to Marietta, Geor- 
gia, are a regular sight along the rail line 
between the two cities. 


Thus, Avco’s Aerospace Structures Divi- 
sion marks another milestone in its success- 
ful fulfillment of work in aerospace structures. 
Other projects underway at the Division in- 
clude: empennages for the C-130; upper-aft 
fuselage of stainless-steel honeycomb for the 
XB-70; fin tips, rudder, and stabilator alu- 
minum honeycomb trailing edges for the 
F4B/F4C; fire-wall, instrument panels, and 
other components for the Saturn rocket boost- 
er; plus many programs that are classified. 


Avco’s Aerospace Structures Division 

is a specialist in the art and science of 
producing lightweight, high-strength, tem- 
perature-resistant structures for the space 
age. For more information, write: General 
Manager — Structures Marketing, Aerospace 
Structures Division, Avco Corporation, Nash- 
ville 1, Tennessee. 




